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DR-1 35TP.  1V/0  Meters. 
Features  Not  Seen  Before 


INTERNAL  TNC  FOR  PACKET  AND  APRS 
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actual  size 


Choose  black  {DR-135TP)  or  pewter  (DR-135TPG) 
front  panel  color 

DR-135T  can  be  purchased  without  TNC; 

E1-41U  TNC  board  can  be  added  later 

50  watts,  H/M/L  power  settings 

100  memory  channels 

TNC  board  operates  1200  and  9600  bps 

Front  panel  GPS  input  for  APRS 

Rear  panel  DSUB9  computer  connection 

No  need  to  remove  mic  for  packet  operation 

Ignition  key  on/off  feature 


CTCSS  and  DCS  encode+decode 

Clean,  clear  Alinco  audio 

Super-wide  7  charaaer  alphanumeric  display 

Wide  and  narrow  FM  modes 

Theft  alarm  feature 

AM  airband  receive 

Backlft  microphone 

Stays  in  mode  you  select  (voice/packet)  through 
power  off  cycles 

Ten  autodial  memories 

Low  Alinco  price 


WWW. 


ALINCO. 


com 


U.S.A  Aiinco  Branch:  438  Amapoia  Ave  •  Suite  130  •  Torrance,  CA  90501 

PfOduct  intended  for  property  licensed  operators.  Permits  required  for  MARS/CAP  use,  Specifications  subject  to  change  without  notice  or  obligation. 

Performance  specilications  only  apply  to  amateur  bands  APRS  js  a  registered  traderrtark  of  Bob  Bruninga,  WS4APR. 

TNs  jadki  has  not  y€t  been  type  ac^pted  by  t^  FGC.  It  rnay  not  be  ottered  for  sale  or  lease  until  the  appravai  ol  ttve  FCC  has  bean  obtained. 
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FEATURES 

Really  PIC  Key,  PIC  Key  —  UY5DJ 

Add  memory  functions  to  your  PIC  Keyer  project. 

10m  Jynk  Box  Amp  —  K4CRS 

More  tube-type  fun! 

Vaya  Con  (Ra)  Dios  —  WB2AQC 

The  radio  amateurs  of  Spain  —  part  2: 

Maflorca  and  a  side  trip  to  the  Principality  of  Andorra. 

Cold  Fusion,  Hoi  Speculation  —  W6HDH 

OK,  experimenters,  get  ready  to  do  this  on  your 
kitchen  table. 

For  the  Above  and  Beyond  Crowd  —  WA4WDL 

Here's  a  neat  RF  modulator/detector  for  use  with 
surplus  microwave  SWR  meters. 

A  QRO  Rig  in  a  QRP  Car  —  WB8VGE 
tC-706,  meet  Chevy  hAetro. 

Time  on  My  Hands  —  W4PGI 

And  things  to  do  with  it  —  like  write  articles. 


REVIEW 

A  Good  Look  at  WinAPRS  —  KE8YN/4 

Mark  Sprout's  shareware  program  brings  a  new 
dimension  to  cutting-edge  fun. 
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Microsoft:  The  FINAL 
Final  Judgment 


Bill  Gates  dies. 

St,  Peter  meets  him  at  the  Pearly  Gates  (no  rela- 
tion) and  says.  •'Well,  Bill.  youVe  led  an  mleresting 
fife.  To  be  perfectly  honest  about  it^  we're  not  sure 
where  to  send  you.  Very  innovative,  very  creative, 
but  then  all  these  govemment  problems.  So  I  tell  you 
what:  Well  let  you  decide," 


Gates  swallows  nervously.  "Okay." 

St.  Peter  snaps  his  fingers.  Instantly  they  are  at  a 
sunny  beach.  There's  beer  rocic  music,  and  topless 
women  playing  volleybalt.  Gates  says,  "Hey,  this  must 
be  Heaven.  It's  great!" 

"No,"  says  St.  Peter.  "Actually  it's  Hell.  111 
show  you  Heaven  next."  He  snaps  his  fingers 
again,  and  instantly  they're  in  a  serene  city  park. 
There's  a  soft,  warm  breeze,  and  birds  chirp  in 

Continued  on  page  6 
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MODEL  SS^1  DTK 


MODEL  SS-12IF 


...POWER  ON  WITH  ASTRON 


SWITCHING  POWER  SUPPLIES... 


SPECIAL  FEATURES: 

■  HIGH  EFFICIENCY  SWITCHING  TECHNOLOGY 
SPECIFICALLY  FILTERED  FOR  USE  WITH 
COMMUNflCATIONS  EQUIPMENT.  FOR  ALL 
FREQUENCtES  INCLUDING  HF 

*  HEAVY  DUTY  DESIGN 

'  LOW  PROFILE.  LIGHT  WEIGHT  PACKAGE 
.  EMI  FILTER 

*  MEETS  FCC  CLASS  B 


PfWreCTION  FEATURES: 

*  CURRENT  LIMITING 

*  OVERVOLTAGE  PROTECTION 

'  FUSE  PROTECTION. 

*  OVER  TEMPERATURE  SHUTDOWN 


SPECIFICATIONS: 

INPUT  VOLTAGE: 


OUTPUT  VOLTAGE: 


11 5  VAC  50/60  H2 
OR  220  VAC  50/60HZ 
SWJTCH  SELECTABLE 
118VDC 


AVAILABLE  WITH  THE  FOLLOWING  APPROVALS:  UL,  CUL,  CEJUU 


DESKTOP  SWITCHING  POWER  SUPPLIES 

IftODEL  COI^.iAmps) 

SS-10  7 

SS-12  10 

SS-1S  15 

SS^£5  20 

SS^30  25 


ICS 

SIZE  {morn^l 

Wt(lb$.) 

10 

1V4x6x9 

3.2 

12 

1^x6x9 

3.4 

18 

1^x6x9 

3.6 

25 

2%x7x9% 

4.2 

30 

3y.  X  7  X  9% 

5.0 

MODELSS-18 


DESKTOP  SWITCHING  POWER  SUPPLIES  WITH  VOLT  AND  AMP  METERS 
MODEL  CONT.(Amps)  ICS  SiZE  (inches} 

SS-25M'  20  25  2^4x7x9^ 

SS-30M*  25  30  3%x7x^ 


Wt.(lbs.) 
4.2 
5.0 


MODEL  SS-25M 


MODEL  SRM-30 


RACKMOUNT  SWITCHING  POWER  SUPPUES 

MODEL  CONT.  (Amps) 

SRM  25  20 

SRJ^'30  25 

Win  SEPARATE  VOLT  &  AMP  METERS 
MODEL  CONT  (Amps) 

SRM-25M  20 

SRM-30M  25 


ICS 

25 
30 


ICS 

25 
30 


SEZ£  (inches} 

3'/^  X 19  X  gy* 

a';4x19x^ 


SIZE  (inches) 

3V?x19x9yB 


WL(lbs.} 
6.5 
7,0 


Wt.(lbs.) 

6.5 
7.0 


2  ea  SWrrCHIMG  POWER  SUPPLIES  ON  ONE  RACK  PANEL 

MODEL  CONT  (Anips)  ICS 

SRM-25-2  20  25 

SRM-30-2  25  30 


Wrm  SEPARATE  VOLT  &  AMP  METERS 

MODEL  CONT.  (Amps) 

SRM-25M'2  20 

SRM'30M2  25 


ICS 
25 

30 


5tZE  (iiK^he^) 
3i^x19x#^i 
SA  X  19  X  9^ 


SIZE  (Ifiches) 
3!^  X  19  X  9H 
3>vx19x9% 


WL(»fa&) 
10.5 
11.0 


Wt.(lbs4 
10.5 
11.0 


MODEL  SRM'30M-2 


MODEL  SS-12SM/GTX 


CUSTOM  POWER  SUPPUES  FOR  RADIOS  BELOW 

EF  JOHNSON  AVENGER  GX-MC41 

EF  JOHNSON  AVENGER  GX-MC42 

EF  JOHNSON  GTMLB1 

EF  JOHNSON  GTML83 

EF  JOHNSON  9800  SERIES 

GE  MARC  SERIES 

GE  MONOGRAM  SERIES  S  M.AXON  SM-4000  SERIES 

ICOM  tC-Fl  102t}  4  IC-F2020 

KENWOOD  TK760.  762.  fl40.  660. 940.  941 

KHWOOD  TK760H.  762H 

MOTOROLA  LOW  POWER  SM50.  SMl20.  S  GTX 

MOTOROLA  HIGH  POWER  SM5Q.  SMigO.  4  GTX 

MOTOROLA  RADIUS  S  GM  3D0 

MOTOROLA  RADIUS  S  GM  300 

MOTOROLA  RADIUS  &  GM  3O0 

UNIDEN  SMH1525,  SMU4525 

VERTEX-  FTL^1  on.  FT-1Q11,  FT-2011,  FT-7011 


MODEL  SS-10EFJ~98 


NEW  SmTCHiNG  MODELS 

$S-10GX,  3S-12GX 

SS-18GX 

SS-12EFJ 

SS-18EFJ 

SS-10-EFJ'98.  SS-12-EFJ-98.  SS  18-EFJ-9S 

SS-12MC 

SS-10MG- 35-12110 

SS-101F.SS-121F 

SS^IOTK 

SS-iaTKORSS-iaTK 

SS^IOSM/GTX 

SS'IOSM  GTX,  SS'12SM  GTX,  SS-iaSM.GTX 

SS'fORA 

SS'12RA 

SB' 1  BRA 

SS'IDSMU.  SS-12SMU.  SS-18SMU 

sS'iov,  ss^i2v.  ss-iev 


NCS  "  tnSefrrmtteRt  Cornmunication  Service 
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1 

Pi  .,^ 

1 

!i_      ftaa 

1 

1 

Doppler  Direction  Finder 


Track  down  lammera  and  hidden  transnitters  with  tas$!  TTiis  is  the 
tarnous  WA2EBy  OFer  featuJBd  in  Apiii  93  QST  Shows  dired  biaring  lo 
tansmrtter  on  conipass  style  LED  t^ilay,  easy  to  hook  up  b  any  FM  receiveT,  1t»e 
traismitief  •  the  ot^  d  yptir  DFing  ■  need  not  be  FM.  it  can  be  AM,  FM  or  CW. 
E35iy  oaniocis  lo  receives  ^pealcer  jack  and  anle^ 
even  indicte  4  himly  hofne-brew  Imag  mounf  ailinna£and  cable  'or  qu<:f(  set 
upaivdccefiliofilWiiipscanbecut3rai]pi^  t30^ 

10(X]  lKllwi(^Q«n1hai  iarnnef.  win  tidfoK  hur^.  zsro  in  on  tftaf  dovmed 
Cessna  -  th£  t$  an  easy  lo  buid.  reialile  kA  fiai  cofnpar^  rmist  favor^ 
mefcial  units  tostmg  upwB/ds  ol  SlOOOlOOI'nvs  is  a  neat  kit!' 

DDf-l  Dopp^f  Dir^dlonrttCtefKI ,...,„.., St  49,95 


wireless  RF  Data  Link  Modules 


RF  ]\r-  -e  perfect  far  any  wtrefess  control  appEicabon.  alarms,  data 

tfansmtssion,  electronic  monitoring...^  narri€  Ft.  Vi»r/  stabte  SAW  resonator 
tfansmitter,  crystal  controfled  receiver  -  no  frequeciicy  drtit!  flange  up  lo  600 
ieet  license  free  433  MHz  band.  Encodef/decoder  units  have  12  bit  Holtelc 

HT-12  series  chips  aliowing  multiple  units  aii  individually  addressable,  see 
web  site  tor  lull  details.  Super  small  size  -  that's  a  ciuarter  in  the  picturef  Run 
on  3-12  VOC,  Ftjfiy  wired  and  tested,  ready  to  go  and  easy  to  usei 

HX*433  Data  Receiver. S16,95  TX-433  Data  Transmitter S14.95 

flXD-433  Receiver/Decoder.,,.  $2195  TXE'433 Transmitter/Encoder-,..  $19.95 


T)(E-*33  T.unimTTW  A 


World's  Smallest  TV  Transmitters 


We  calf  them  Ihe  'Cubes'...,  Perfect  video  tran-smission  from  a  Irans- 
miner  you  can  hide  urtder  a  quarter  and  only  as  thick  as  a  slack  of 
lour  pennies  ■  Ihafs  a  nickel  in  the  picture!  Transmits  color  or  &&W 
vvilh  tan(aslic  quality  -  almost  Hke  a  direct  wired  connection  to  any 
TV  \iimd  lo  cable  channel  59.  Crystal  Gontiolled  for  no  frequerkcy 
dritt  wiin  perbrmance  ttiat  equaJs  rrxMiels  thai  cosi  hundreds  more'  Basic  20  mW  model  jransmfts  up  to  300  while 
the  high  power  100  iriW  unft  go^  up  to  1/4  mile.  Ther  very  l^ht  weight  and  size  make  them  ideal  lor  baloon  and 
rocKet  latudves,  FlC  n>odets,  robots  -  you  name  t  Omts  n^  on  9  VDns  and  hook-up  lo  most  any  CCD  camera  or 
standard  video  sourcei  In  lad,  a0  of  our  cameras  have  been  tested  to  mate  perfectly  with  ou;  Cubes  and  wor^  great 
Ft)ly  assefTtled  -  just  hoofcniJ  ponret  and  vw're  on  the  m^  One  customer  es^n  put  w>e  on  his  ctotf 
C-gtoO,  Baste  ^'mo  Transmrttef...... SSS.SS  C2001.  High  Prnve^VKteoTransirttttH.  ..5173.95 


CCD  Video 
Cameras 


JafJanese  Oass  A' 


CCD  array.  (n«r  440  tie  bw  resolution,  not  the  oft-spec 
artays  that  are  found  on  many  othef  cameras.  Doni  be 
foded  by  !he  cheap  CMOS  single  dip  carr^as  which  have 
'  2  (he  resolution.  V4  the  light  sensitivity  and  draw  over 
twice  the  currentf  The  black  &  wtiife  rnodels  are  also  super 
IR  ^inlra-Red)  sensitive,  Add  our  NivisWe  to  the  eye,  IR-i 
illummaror  kft  to  see  in  the  dark!  Color  camera  has  Auto 
gain,  white  balance.  Sack  Lsght  Compensation  ana  DSP^ 
Available  with  Wide-angJe  (80^)  or  super  slim  Psn-hole  style 
lens,  Run  on  9  VDC,  standard  1  volt  p-p  video.  Use  ouf 
transmitters  far  wireless  transmission  loTV  set,  or  add  our 
IB-1  Interface  board  kit  for  super  easy  direct  wire  hook-up  lo 
any  Video  monitor,  VCR  or  TV  with  NSI  input.  Fully  assem- 
bled, wilh  pre -wired  connector. 

CCDWA*?.  B&W  CCD  Camera,  wide-angie  lens $69.95 

CCDPH*2.  B4W  CCD  Camera,  slim  fit  pin-hole  fens. .  $69.95 
CCDCC'l.  Color  CCD  Camera,  wide-angle  iens ....  £129.95 

IR*1,  IR  Uluminator  Kit  for  B&W  cameras $24.95 

(B*1.  Interface  Board  Kit , . . , .  St4J5 


AM  Radio 
Transmitter 


C,     .  es  in  standard  AW  broad- 
cast bartd.  Pro  vHson,  AiyN&  is  synthesized  for  sta- 
ble. nD-driR  frequency  and  is  setable  tof  high  power 
output  wtiere  regiMons  alow,  typcal  raiige  d  1*2 

miles.  Entry -feve^  AM-T  \s  tunable,  njfts  FCC  mawrmm 
100  mW.  range  1/4  mite.  Bofti  accept  Irne-tevel  inputs 

from  tape  decks,  CD  players  or  mike  mijters.  run  on  !2 
volts  DC.  Pro  AM-25  irtcludes  AC  power  adapter, 
matching  case  and  bottom  loaded  wire  antenna.  Entry- 
level  AM'1  has  an  available  matching  case  and  knob 
set  that  dresses  up  Itie  unit.  Great  so<jnd.  easy  to  build 
'  yoy  can  be  on  the  air  in  an  evening  I 
AIVl-25,  Professional  AMI  Trans  milter  Kit ....  $129.95 
AIW-I ,  Entry  level  AM  Radfo Transmitter  Kit- , .  S29.95 
CAM.  I^atching  Case  Set  for  Ai-1 %UM 


Mini  Radio 
Receivers 


Imagine  the  lun  of  tuning  into  aifCf^  a  hundred  miies  away,  ti^e  local  polJcefiTe  deparunent  ham   .  or  how 

stout  Radio  Moscow  or  the  BBC  in  London?  Now  imagine  dotf>g  this  on  a  littie  mcbo  you  buiH  yourself  -  n  fust  an 
evening!  These  popular  little  receiv^r^  are  the  nuts  for  catching  all  ttie  action  onlfie  k)caJ  ham.  aircraft,  siandard  FM 
broadcast  ratio,  shortwaiv?  or  WWV  NatKxml  Time  Standard  'sdio  bantis.  Pick  ihe  recerver  of  your  choice,  each  easy 
to  buid.  sensitive  recewef  has  plenty  of  oystal  de^autlo  lodnw  »iy  speaworeffiphortSL  Easy  om  OMining 
assartly.  nrt  on  9  wh  Emiery,  aO  haue  sajalch  accept  for  shortwave  and  FU  bioadcast  feceMBrwtiich  has  subcafii- 
eroul|xAlDrhook-^tc»ourSi^ada|3ier.TteSCA*^  mlltuneineornffWRiMeernusicandolhef  1«dden'spec^ 
sefvl^  when  cofwied«d  to  RUI  recer^r.  Add  our  srmzzy  rna^^ 


AJ^<1.  Airtjand  toa-ia^  RMKIL S29.9$ 

HFRC^I.  WWV  ID  MHi  (cryslal  controlled)  Kit £34.95 

FB-t  Fi  Broadcast  Band  88^108  Mfiz  O $24.95 

SB-i  Shortwave  4-1 1  MHz  Band  Kit S29.95 

SCA-1  SCA  Subcarrier  Adapter  kit  fof  FW  racfio . . . .  S27.95 


,.S34.ffi 
S34JS 


FR-6.  6  Meier  FM  Ham  Band  Kit . 
FR-1Q,  10  yeter  FM  Ham  Band  Kit 
FR*146. 2  Meter  FM  Ham  Band  Kit 
FR-m220HH2FHHattiBar>dKFt.. ....S34.95 


Watchirig  Case  S^  (specify  for  whk:h  kh| , . .  >  $14,95 


PIC-Pro  Pic  Chip  Programmer 


Easy  to  use  programnerlor  the  PIC16Ca4, 16F84, 1SFB3  nic^ontrotiers  by  Mz-G^ip.  Ail  softivare 
-  editor,  sssenbier,  run  arKl  program  -  as  well  as  free  updates  avaJable  on  Ramsey  to-nload  site! 
Ttiis  IS  the  popular  unit  designed  by  Midiael  Covington  and  featured  ir  Electronics  Mow.  September 
199S.  Contacts  to  your  paraliel  port  and  includes  the  great  lool(ing  matching  case,  Knob  set  and  AC 
power  supply  Stan  programming  those  really  neat  microcontrollers  nov^^.-order  ymjr  PICPRO  today" 

PK-I ,  PICPflO  PIC  Chip  Programmer  Kit S59,95 


1  GHz  RF  Signal  Generator 


A  super  price  on  a  full  fea- 
tured RF  signal  g^neratoc' 
Covers  too  KH2  to 
999.99999  MHz  in  10  Hj 
steps.  Ton$  of  features; 
caasrated  AM  and  FM 
motiilsbar^  90  front  parcel 
memories,  buiHn  R$^232 
inler^ce,4lOio-l30 
dBm  output  and  rrxire^ 
Fastandeasy  touse.  its 
Dtg  ongni  vaon^  feloi^ceni  a^sf^^^y  can  be  read  from  anywftere  on  ihe 
b^ich  aixi  the  Nandy  'smart-knob'  has  great  analog  led  and  i$  inlaft- 
g^t^  enabled  when  ef^mg  or  changing  par^netecs  in  any  field  -  a 
real  ffme  sa^irf  Aii  functions  can  be  continuously  vsried  mthoui  the 
m&l  for  a  s^if!  or  second  hmcion  key.  In  sixirt.  this  is  the  geneialor 
you'll  want  on  your  liench,  you  wonl  find  a  harder  working  HF  signal 
generator  -  and  you'll  save  almosi  S3, 000  over  competitive  unitsf 

RSG-1 OOOB  RF  Stgna]  Generator SI  995.00 
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Super  Pro  FM 

Stereo 
Transmitter 


■^^ 


Professional  synthesijed  FM  Stereo  station  In  easy  to  use,  handsome 
cabinet.  Mosi  radio  stations  require  a  whole  equipment  rad(  to  hold  all 
the  features  we've  pacl<ed  inlo  the  FM-IOO,  Set  ffeq  with  Up.^Down 
buttons,  big  \JED  display,  Inpul  low  pass  liltef  gives  greai  sound  (no 
more  squeals  or  swsHng  front  cheap  CD  inputs!)  Umilers  for  max 
punch'  in  audio  -  vinthout  over  mod<  L£D  meters  to  easily  sel  audio 
levels,  buitl-in  mixer  with  mike,  line  level  inputs.  Chunives.  drive-ins. 
s;:i7cx)ts.  cdleoes  tind  the  F^^-100  (he  answer  to  their  trartsmitling 
rwBds^  you  vni  too.  Gmai  teaiures,  great  price^  Kit  mdudes  cabirwt, 
tttil?  anlenna,  120  VAC  supp^    Yife  aboofter  a  Ng^  pm&  &fp&t 
ve^^anoflfieFy-100yi^3Siam6te£/N^one  Hs^ 
mSesaipFogrsmGOVdfSge.  llm&^iortwf^ioncananiiib&ship^if 

Fll-100.  Pm  Fli  Slffeo Transmitter  Kit SZIUS 

FW-IQOWT.  Fully  Wired  High  Piwer  mm... ^  ^  S399.S5 


FM  Stereo  Radio 
Transmitters 


jk*MS^ 


(IW^ 


RF  Power  Booster 


FMEM^-I,  Outdoor  Mast  noun!  Version  of  IRA-I .,....$59.95 


FM  Station  Antennas 


a  good  antenna  is  needed. 


For  maxtrTiLi fT:  performar^cc, 

Choose  OUT  very  popular  dipo^e  kit  or  the  Cornel,  a  factory 
made  5/8  wave  coltnear  model  with  3.4  dS  gain.  Both 
■wrk  great  with  arry  FM  receiver  or  trarrsmitter, 

TM-tOO,  FM  Antenna  KH S39.95 

FMA-200,  Vertical  Antenna > $114.95 


Order  Toll-free:  800-446^2295 


Sorry,  no  tech  info,  or  order  status  at  800  number 

For  Technical  Info,  Order  Status 
Can  Factory  direct:  716-924-4560 


RAMSEY  ELECTRONICS,  INC. 

793  Canning  Parkway  Victor  NY  14564 

See  our  complete  catalog  and  order 
on-line  with  our  secure  server  at 

www.ramseyelecironics.com 
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OHDEHING  fNfO;  Saiisfactlwi  Guafanteed.  Examine  for  1 0  days.  ^ 
nol  pLeased,  reiufti  in  oiriginai  fcum  for  refiind.  Add  S6.55  for  ship- 
ping, hiand^lng  and  insuranoe.  Orders  Linde^$20,  add  i3.00  NY  fB&- 
d^tE  add  7%  eaies  to.  Sorry,  no  GODs.  Fon&ig*!  orders,  add  SQ'i 
for  surface  mafl  or  use  ct&M  card  and  specify  stiippirbg  method 


No  dn/t.  microprocessor  synthesizfidf  Great  audio 
quality.  CTmect  to  CD  player  tape  deck  or  make 
mixBf  and  you  re  orvthe-air.  Simpa^  for  hi^  or  lew  pOMerf  Runs  on 
12  VDC  or  120  VAC.  Kit  indLMtes  snazzy  case,  whip  antenna,  120  VAC 

pov^er  adapter  -  easy  orw  evening  assembfy. 

Fltf-25.  Synthesized  Stereo  Transmitter  Kit 51 29  J5 

Lower  cost  atEemativE  to  our  hit|b  perform  a  r^ie  trans- 
mitters. Great  value,  easily  tunable,  kin  to  build.  Manual 
goes  into  great  detail  aboul  antennas,  range  and  FCC 
rules.  Handy  for  sending  music  thru  house  and  yard, 
ideal  for  school  projects  loo  ■  you'H  be  amazed  at  the 
exceptional  audio  quality!  Runs  on  9V  battery  or  5  to 
1 5  VDC,  Add  matching  case  and  wliip  antenna  set  tor  nice  "pro  bok. 

FM*1  OA.  Tunable  FM  Stereo  Transmitter  Kit , S34.95 

CFf^fl.  Matching  Case  and  Antenna  Set S14.&5 

FMAC  12  Volt  DC  Wall  Plug  Adapter %m 


Aod  muscle  to  \:..'  ignai,  tooost  power  145  lo  i  wati 
CFvef  a  freq  raoge  0?  lOO  KHz  to  wer  1000  MHz"  1^ 
asa  lab  amp  lor  signal  ger>eratofs,  plus  mar^  ItJfe^  usetB  employ  the 
IRi-"'  tolfflostiieawef  of  aiejr  FM  iransmiier?v  prroiSng  tacio  ser- 
\,zi  iTJoy^ an enie toi^m  ftjis on  12  VDCFof  aneiiflishid  loo*c 
add  file  nice  rr^atchmg  case  set.  Qytdoor  unl  aHadas  f^  at  iie 
ar^enna  for  t>est  »gr^  -  recewmg  or  transmiltiig,  wesffiifpfDol.  loo! 

LJ*-1.  ftwtf Booster Amplrfitr Kit S39.95 

CLPA,  Matching  Case  Set  for  LPA-1  Kit...... ......^AUM 

LFA-1WT.  FullyWiredL^^lwrthCase ..S99.05 


Number  1  on  your  Feedback  card 


NeUER  SnV  DIE 


Wayne  Green  W2NSD/1 

w2nsd@aol.com 
www.waynegreencom 


Bashing? 

Tom  SowelU  in  a  recent 
column,  wrote,  "li  h  amazing 
how  many  people  consider  it 
an  ansMer  to  criticism  lo  call 
il  bashing." 

Yes.  Tve  often  been  critical 
of  ihe  ARRL,  our  atily  national 
ham  organization.  Ajid,  yes* 
the  response  Tve  gotien  Irom 
many  ARRL  true  believers  is 
thai  Vm  "bashinm"  the  Lea- 
gue.  So,  how  can  I  answer  to 
such  a  stupid  nnnresponse? 

I  think  you'll  be  hard  puE  to 
find  any  time  Tve  been  criti- 
cal of  the  ARRL  when  I 
haven't  offered  creative  sug- 
gestions on  what  they  could 
have  done  or  be  doins.  I  trv  to 
always  be  positive  in  my 
criticism. 

For  instance,  recently  ['ve 
hcen  critical  of  the  League 
and  its  directors  for  not 
mt)uiuiiig  a  national  amateur 
radio  promotion  campaign 
aimed  at  reach! nil  teenaiiers 
with  the  message  that  hatn  ra- 
dio is  fun.  can  provide  them 
with  a  lifetime  of  adventure, 
and  is  a  w^onderful  stepping- 
stone  into  a  hi  ah- tech  career 
—  and  that's  where  the  money 
is  now  and  is  going  to  be  for  a 
long  lime  to  come. 

Sitting  at  home  surfme  the 
Internet,  playing  computer 
games,  or  spending  hours  in 
chat  rooms  isn*t  likely  to  lead 
U)  adventute  or  anylhiiig  posi- 
tive careerwise.  Hacking  might, 
if  you  could  tap  the  Bank  of 
England  without  uettiiig  cauiiht. 
Good  luck. 

How  many  articles  have  you 
seen  in  the  national  magazines 
about  the  fun  of  using  our  iw  o 
dozen  ham  satellites?  Or  about 
being  able  to  talk  with  our  as- 
tronauts whfle  they're  in  orbit? 
Or  aNiut  our  thousands  of  re- 
peater systems,  which  today 
are  almost  everywhere?  Yes, 
4  73  Amateur  R^dia  Today  •  August  2000 


there's  even  a  Swaziland  re- 
peater 

Please  join  me  in  "bashing 
the  Lea-  gue'^  until  wt  start 
seeing  them  making  the  pub- 
lic aware  that  ham  radio  is 
not  only  still  around,  bul  is 
alive  and  well.  I  want  lo  see 
TV  programs  with  hams.  I 
\\ani  mv  readers  to  be  send- 
ing  me  envelopes  of  clippings 
about  ham  activities  from  their 
local  papers.  I  want  tu  see 
articles  in  Reader's  Dif^est 
and  other  national  magazines. 

Girls,  would  vou  like  to  be 
smothered  in  testosterone  ?  Get 
OTi  >our  local  repeater  and  at- 
tend a  few  local  ham  club 
meetings. 

Please  invite  your  division 
director  to  your  next  club 
meeting  and  let  him  know  in 
a  w^av  he  won't  forget  it  that 
it's  time  for  him  tt>  uel  the 
HQ  gang  off  the  Newingion 
golf  courses  and  doing  the 
promotion  of  the  hubby  that 
is  their  responsibility.  "Bash" 
him  for  letting  you,  the  mem- 
bers, down.  Send  him  to  the 
next  board  meeting  w  ith  a  big 
bottle  of  castor  oil  to  get 
things  unstuck  at  HQ.  How 
atxiut  an  air  horn  to  wake  'em 
up?  Boy,  rd  love  to  be  there 
for  that  meeting!  Hell,  Vd 
hand  out  enema  bags  with  the 
73  logo  on  'em. 

The  Russian  Meltdoivn 

Have  you  noticed  all  the 
fuss  about  our  trading  with 
China,  yet  nothing  at  all  is 
being  said  about  our  trading 
with  Russia?  Maybe  you*ve 
noticed  that  we're  wearing 
shoes,  socks,  pants,  and  shirts 
made  in  China.  We're  using 
telephones  and  flashlights 
made  in  China,  but  nothing 
w^e  buy  has  a  Made  In  Russia 
sticker  on  it,  Hmm.  how 
come? 


Well,  as  we  know,  the  Cold 

War  ended  with  Russia's  so- 
cialist economy  collapsing. 
What  we  haven't  read  much 
about  is  the  replacement  of 

the  ruthless  Communist  bosses 
by  even  tnore  ruthless  gang- 
sters, pretending  to  be  capi- 
talists, and  funded  by  Western 
opportunist  financiers. 

The  uan listers  erabbed  the 
Russian  state-owned  indus- 
tries such  as  telecommunica- 
tions, gas.  oil,  steel,  paper 
and  the  aold,  silver,  and  dia- 
mond  mines:  sold  shares  to 
Western  investors  at  fire-sale 
prices;  pocketed  the  cash;  be- 
came millionaires:  and  kept 
control  of  the  industries. 

Then,  led  by  the  Clinton 
Adm  i  ni  si  rat  i  on,  the  IM  K 
World  Bank,  US  AID.  and 
other  lending  agencies  i^ourcd 
money  and  officials  (to  help 
spend  it)  with  huge  salaries 
into  Russia,  djivtng  up  the 
prices  for  vacation  homes, 
rents,  and  goods.  This  was 
made  infinitely  worse  for  the 
Russian  people  by  an  almost 
3,000  percent  inflation,  which 
wiped  oul  their  savings.  The 
in  nation  w^as  mainly  caused 
by  our  Treasury  Department 
demanding  that  price  controls 
be  removed.  Since  the  gov- 
ernment had  sipent  most  of  its 
money  on  the  military,  thus 
not  providing  consumer  gotxis 
for  their  people  to  buy.  the 
people  had  accrued  huge  sav- 
ings. Suddenly,  these  were 
gone  and  the  people  v\erc 
poor 

When  word  leaked  out  of  the 
economic  disasier.  the  Russian 
stock  market  collapsed. 

Now  the  IMF  and  other 
^'lenders"  have  lost  their  (our) 
money,     Russian     gangsters 


own  and  run  the  country,  and 

the  people  are  suftering  the 
worst  poverty  in  the  history 
of  the  country.  There  are  no 
goods    to    export,    nor    any 

money  to  buy  imports.  And 
the  Russian  people  can  thank 
our  politicians  and  bankers 
foi^  what's  happened  —  and  for 
our  media  being  silent  about 
the  catastrophe. 

How  We're  Doing 

Not  well,  that's  how, 

I  was  just  looking  ai  the  re- 
sults of  international  tests  of 
our  eighth  graders.  In  math, 
our  kjds  came  in  last  in  com- 
pai-ison  with  the  kids  in  13 
developed  countries.  Our 
kids  scored  5tH).  The  kids  in 
Singapore  scored  643,  the 
Koreans  607,  and  the  Japa- 
nese 605.  In  science,  the 
Singapore  kids  again  were 
number  one  with  607.  Korean 
kids  were  565,  and  Japanese 
57  L  Our  American  kids 
were  534, 

Weil,  our  teachers'  unions 
tell  us,  all  we  have  lo  do  is 
spend  more  money.  Sure.  The 
1994  per  student  expenditure 
for  secondary  schools  was  an 
average  of  $6,680.  Korea  left 
us  in  the  dust  educationwise 
for  $2, 1 70  per  student. 

The  teachers'  unions  also 
keep  saying  that  we  need 
smaller  classes  (and  thus 
more  teachers).  In  1996,  our 
secondary  schools  had  16.1 
students  per  teacher  Korea 
had  24,3  students  per  teacher. 
Our  primary  schawls  had  16.9 
students  per  teacher  vs,  3L2 
for  Korea. 

Maybe    wc    should    send 

Continued  on  page  59 


COMMUNICATIONS 
ELECTRONICS  INC. 

Ordar  ogh4inB  snd  gat  big  savings 

Take  advantage  of  Communications  Electronics 
special  savings  when  you  enter  your  order  di- 
rectly on  tine  internet.  Visit  CEI  at  http;// 
www.usascan.com,  and  click  on  'CEI  News'  to 
get  your  big  CEI  E-Value  savings.  Resellers,  get 
extra  special  pricing  when  you  fax  your  sales  tax 
license  to  CEI  at  +1  -734-663-8888. 

[SAVE$30o.MPV32orRH256Nl 

I  Save  S30  nhm  you  purdiase  y^m  f^ELM  MPV32  or  RH^SM  Iraitt*  I 
cewer  directly  trarn  CoiTfftunications  £k8CtrDr>ics  Inc.,  PC  Bo)(  1045, 

IAfin  Artwr  MUd  1 0€  USA  Telephone  orders  ^cce^Eed  CeJt }  -SOO-USA- 1 
SCWJ,  Mertlkm  offer  CEIM.  TERMS;  Good  only  In  us  A  a  Cana'ds- Only  | 
one  coupon  Is  redBCTnabie  p^rpurchas#  and  on  ly  on  specrtied  prtxJucn, ^ 

Aff»^/RELIVI®MPV32-A  Transceiver 

MIg.  suggested  list  price  S515.00/SpGc[al  $299,95 

Looking  for  s  great  hand-held  two-way  Iranscetver?  Fire  depart- 
ments depend  on  the  R  EL  M  M  P V3.2 1  nanscelver  tor  direct  two-way 
comcnunications  wflli  IhBlr  tire  w  police  depadment,  civii  delense 
agency  ot  ham  rado  n^oaim.  The  MPV32  is  our  most  popiiai 
{TOgMMMbte  ^equency  agfl?  IUve  watl,  3?  channel  haTK9>«ld 
ummctkm  Wet  na&  btit-in  CTGSS  TTus  teaii^e  m^  be  pfci- 
j;^:ammid1orwySOsimdanl  EM  tones.  f^Bcpiency  tange  1 36  000 
la  174.000  l#lz.  The  tunitjndon.  DTMF  coinf»tl#e  tsypad  af$o 
liot>l9fDTWF5KMdaff>soodeandprogfaifwnabieANi.  Weighs 
figof%lSScE-,lfediiiBSproyMHpMiesyi<fiesaadt^^ 
m^  et  h«r  sin^Mei  of  i\al  dupiBV  li  2i  KHz  inCTOTiefte.  Ofhs 
leiAfw  pidwSa  PC  prognninilno  and  cloning  ca^^ 

bt,  pvioEty  chaen^Mlecable  scanctoby.  sdeetaUe  5  iKril/ 
1 11^  pomrtovdli.  iqud  cry  statdisptsy ,  timecuttiiief 
and  iTREft  more  When  yoo  owter  Jfte  MPV32  from  C8, 
you'l  g^  a  complele  pad^p  deaJ  including  antenna. 
700  ma  battery  (add  S30.0CI  fo  sulJstitLite  a  1 000  ma 
battery),  batl€fy  charger,  bett  dp  aad  uaef  operating 
instructions  01  her  useful  flCces!S43ries  are  available.  A 
heavy  duty  leather  carrying  oase  with  swcvel  tiett  loop 
part  #LCWP  Is  $49,'95,  ra^id  charge  battefy  charger. 
pan  #BCMP  is  Sg9.95;  speaker/microphone,  part 
i^SMMP  is  S54. 95,  extra  highcapacily  1000  ma.  ni-cad 
ba  tte  ry  pack,  part  #9  P  M  P  Ha  1 79 ,95 :  extra  700  ma.  nl- 
cad  batler>'  pack,  part  (f BPMP7  is  S59.95;  cloning catjie 
p^ft  iCCMP  is  S34.&S;  PC  programming  kL  part 
*PCKIT030isS224  95  AtJHFvefsionwithafrequeJic^' 
range  a*  4SO-480  MHz  part  iWPU^  is  on  speciaJ  tor 
S2S9.S5.  Your  RELU  radfe  transceflrgf  is  id^  tor  many 
(glerertappicatonsgitteicart&eprogyainoiedwBipBtascraw^^ 
and  pfDgramrnng  ristnictions  n  lea  Bnn  la  nules.  PMi^nnng  k 
9^tn  t^d^r  wffh  the  iiption^  PC  M  Tlli  pKigranwning  ireshltiom  pfft 
tPlMPV  e  S19  00  Call-aOO-USA-SCAMtoordfiffcirReJyl 
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Bearcat®  895XLT-A1  Radio  Scanner 

^tfg  suggested  Itsl  price  $729.93/Speci3l  St 94.95 
300  Channels  •  10  banks  •  Bum-iii  CTCSS  •  S  Meter 
Size:  10-1/2"  Wide  1 7-1/2''  Deep  x  WfB*  High 
f/ieqt/e/JcyCove/3gff:29mQ-SA.Qm  MHz.,  1£B.0OO-174  MHz  . 

216,000-51 2.000  WH2.,  3O6.O(]O-a£3.095MH3L.  849.01 2&-BSa.995 
MHz.,  894,0125  956.0O(}  MHz. 

The  aearcai  a95XLT  Is  superb  for  intercepting  rrunked  commu- 
nications transmissions  with  featuires  like  TurboScan''''^  to  search 
VHF  ctiannals  al  100  steps  per  second,  This  base  and  mobiia 
scanner  is  alse  ideal  for  inteliigence  prolessionals  l^ecause  if  has 
a  Signal  Strength  Meter,  RS232C  Port  to  allow  compLter-control  of 
your  scanner  via  optional  hardware  arid  30  tnjnking  channel 
tndicalorarmy  nciatorsla  show  you  real-tirrtetrunkang  activity  for  an 
entire  hunkirig  syslftm.  Other  leaivres  irN:rfLide  Atifir  Slof^  - 
Auiocnaticait^  slongs  ajl  active  ffequenoes  wtVhtn  the  spealied 
bafilc{s)  AutQfiecim^g-  Ths  feature  tels  you  record  channel 
adMty  JFom  the  scair>er  onto  a  la|>e  recorder.  CTCSS  T&fm 
dov^(CQntinuDUS  Tone  Cmim  Squelch  System)  wtidi  flUow^ 
fit  $qualcfi  to  &e  broi^en  ^wwq  scanning  on^  w^en  a  coriBct 
CTCSS  tone  is  mceived.  FcrrtiaxirTiurriscafvirigef^oyRienton^ 
isioloiiingaplioral  accessories:  PS001  OgareasighterpcniBf 
cod  SI  4, 95;  PS0O2 IX  power  cord  -enables  parmarietioperaliDn 
f^om  your  vehicle's  hjse  boic  $14.95:  M6001  Mobile  mounling 
bradel  Si 4.95;  E3C711  External  speaker  with  mounting  bracket  & 
len  feet  of  catjfe  with  plug  attached  $1 9.95.  The  8Ce95XLT  comes 
with  AC  adapte  r,  telescopic  antenna ,  owner's  manual  and  on  &  yea  r 
lirrNted  Untden  factory  warranty.  Noi  coinpatFbie  with  AGEIS, 
ASTRO,  EDACS,  ESAS  or  LTR  systems.  Call  l-eOO-USA-SCAfJ, 


[TrunkTracking  Radio  | 


1 1 LSTK I II L  TOk-s  <j<  ^\}v^  in     I  i:xn  res  i  wj4ifiw  i    *vmrti 


!SAVE$75ono„eBC245XLT! 

I  Save  S75  when  you  purchase  your  Beancat  245XLT  haTidheld  scanner  I 
diroQtiylrom  Communications  Eiectronica  inc.,  PD  Box  1045,  Ann  Arbor  " 

I  Ml  48106  USA.  Tetephone  OttJ&rs  accepted,  Call  l-BOO-USA-SCAN  | 
Mem  ion  otffir  CEI?.  TERMS:  Good  oniy  'w\  USA  I  Canada.  Only  one  | 
coupon  is  fedeerr^le  per  purchase  and  oni^i  cki  specified  product 


Bearcat®245XLT-A  TrunkTracker 

Mlq.  suggested  list  pnce  S429  95.^C£I  price  S269  J5 
30(J  Channels '  10  banks  ■  Trunk  Scan  anr^  Scan  Lists 
Trunk  Lockoul*^  Trunk  Delay  Cloning  Capability 
10  priority  Channels » Proorammed  Service  Seaich 
Si2e:  2Afr  Wide  k  1-3/4*  Deep  x  6"  Hish 
Frnqeeaer  Ccverag^- 

2$.00O-54.OCX)  MH2L.  tOS-l?*  MHz  .  406-512  m\z^  aQ6-823.S$S  mt., 
S49  012&-S6S.99Slim.,  994  0125-9S6000  WKZ- 

Our  new  Bearcat  TrunkTracker  BC245XLT,  is  the  woffcfs 
first  scanner  designed  to  track  Motorola  Type  I,  Type  It. 
Hybrid,  Sfi/tARTNET.  PRIVACY  PLUS  and  EDACS  la/ialog 
trunking  systems  on  any  band.  Now,  foitow  UHF  High  Sand. 
UHF  800/900  MHz  trunked  public  safety  and  public  service 
systems  just  as  if  conventional  two-way  communications 
were  used.  Our  scanner  offers  many  new  benefits  such  as 
Multi-Track-  Track  more  than  one  trunking  system  at  a  time 
and  scan  conventionai  and  trunked  systems  atthe  same  time, 
30O  Channels  -  Program  one  frequency  into  each  channel, 
12  Bands,  10  Banks  -  Includes  12  bands,  with  Aircraft  and 
ftOO  MHz.  10  banks  with  30  channels  eatdi  aie  useful  (or 
stonng  similar  frequencies  to  msBrttain  faster  scannmg  cydes 
or  tor  sJoring  aU  the  frequencies  oi  a  trunked  system.  Smart 
Scanner  -  Automalicdiy  pfogram  your  BC245XLT  with  aO 
the  frequefictes  ar>d  trwiaiglalk  groups  for  your  kx:al  area  by 
accessing  the  Bearcat  national  dataljase  with  your  PC.  H  you 
do  not  have  a  PC  siinply  use  aji  extejrtat  modem.  Turtio 
Search  -  increases  the  search  speed  to  300  sfeps  per 
secortd  when  mor*lo  ring  f recjuency  bands  with  5  KHz  steps. 
10  PTiority  Channels  -  You  can  asstgn  one  prionty  channel 
in  each  baJik.  Assigning  a  prionty  channel  allows  you  to  keep 
track  of  activity  on  your  most  important  channels  whii©  moni- 
toring other  channels  for  transmissions.  Prepfogrammed 
Service  (SVC)  Search  -  Allows  you  to  toggle  through 
preprogrammed  police,  fire/emergency,  railroad,  aircraft,  ma- 
rine, and  weather  frequencies.  Unique  Data  Skip  -Allows 
your  scanner  to  skip  unwanted  data  trans misstons  and  re- 
duces unwanted  birdies.  Memory  Backup  -  If  the  battery 
completely  discharges  or  if  power  is  disconnected,  ihajne* 
quencies  programmed  in  your  scanner  are  retained  in 
memary .  Ma  n  ual  C  han  nel  Access  -  Go  directly  to  any 
dianr>el.  LCD  Back  Light  -  An  LCD  light  remains  on/ 
foi  IB  secor^ds  when  the  back  lighl  key  is  pressed. 
Autoljght  -  Automatically  turns  the  bxMgtit  on^ 
when  your  scanner  stops  on  a  transmissfon.  BatteryJ 
Save  -  In  ntani^  mode,  t3ie  9C245XLT  autornalf- 
caffy  reduces  its  power  requtremerts  to  extend  the 
battery's  charge.  Attenuator  -  Reduces  the  si9- 
nat  strength  to  hdp  prevent  signal  overload  Thej 
6C245XLT  also  works  as  a  conventional  scan- , 
ner.  Now  it's  easy  to  continuously  monitor  many 
3dio  conversaions  even  though  the  message 
is  switching  frequencies.  The  BC245XLT 
comes  wrtlh  AC  adapter,  one  rechargeable 
long  Sifeni-cad  battery  pack,  belt  clip,  flexible 
rubber  antenna,  earphone,  RS232C  cable. 
Trunk  Tracker  frequency  gulde^  owner's 
manual  and  one  year  limited  Uniden  warranty.  Not 
compalibie  wflh  AGEIS,  ASTRO,  ESAS  or  LTR  systems. 
Hear  more  laction  on  your  radio  scanner  today.  Call  CEI  today 
at  1-eOO-USA-SCANtoorderyourBC245XLT  radio  scanner. 


WX/VHF/CB  Radios  I 


Have  fun  and  use  our  CB.  sixxtwave  arKl  cocruiterciai 
keep  h  touch  inii  the  worid.  fiends  and  family. 

Cobra  148GTi-A3  SSB  CE  SPEOAL 

Maxon  HCB40WX  handheld  06  with  10  weather  di. 

Davis  7440CS-A  Complete  weather  statim  ..„ _... 

RELM  SMV4099W'A  40  wall  VHF  rnoWIe  transcaivef 

Uniden  GRAtm^L-A  SSB  CB  Mobile  .-„.„.^^.^.. 

Sar>gean  ATS&09-A  shortwave  receiver...,. 
Sangean  ATS&f  8CS-A  shortwave  receiver 
Sangean  ATS404'A  shortwava  receiver. 
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$114.^ 
$69.95 

S34995 
St24.95 
S323.95 

St99.95 
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Radio  Scanners     | 


AORBEOOe-A  widetjand  handheld  scamer/S  FECIAL $519.95 

AOi^OOOB+3-A  widrtiand  comrDunicalions  recerv^ $2,069,95 

AOi^3000A-A  wideband  base/mobile  sea ntter/SPEGIAL  ,..  $1,049.95 
AOR  AR16B0  wtd'Sband  handheld  ^cann^  w/  quick  charge  .$209.9B 

Bearcat  895  >(LT- A 1  350  chTrunkTrackef  base  scanner .$194.95 

Bearcat  7B0XLT  Reservfi  yours  now  at  tittp^i^/Www.usascfin.coTn 
Bearcat2?aCLT-A  lOOch  base  AM/FM/SAME  WX  akjrt  ,.....$169.95 
Bearcat 24BCLT-A  50  chiiase AM/FM/wfealhef  alert  scamer  S99.95 

Bearcat  24SXLT'A  300  channel  TrurtitTracter  J I  scanner 5269.95 

BaarcatSpodcai  ^00  alpha  hanJ>ekl  sports  scanrbsr  ..»«»»,$!  74,95 
Bearcat  Spoflcai  1606  handheld  spoits  scanner  „^..„....o...  jti^^ 
Bearcat  BOXLT  A3  50  cfitfiwl  harvtieU  scanner  -.^^,,.^^.  St«^ 

Bearcat  GQXLI1 'A  30  channel  havJhddscavw V%m 

Beacat  BCT7-A  nlormation  mobie  scanner ,,„,,-  S14935 

ICQftI ICH8500-A2  wideband corranunicaliDm rscovv  .... S1 ,479.95 

KX>U  PCR100&A2  computer  commufiicaiQn&  scamer $329.95 

ICOM  K:n7S-A2  commumcatofis  receivar  t«^  « 


ICOM  R10-A2  handield  wtdeband  commurhcations  fecervef  £239  95 


RELM®RH256N-A  Transceiver/SPECIAL 

Mfg.  suggested  list  price  S460.0a'Speci3l  $284,95 

Si2E:  6-1/2"  Wide  x  1 0-3/4*  Deep  %  2-3/4*  H»gh 
FremJencyCo^f3ge:^^^S}XX^\lASm  MHz. 
Now...everyone  can  have  their  own  REL' '  .  way  transostver 
and  stay  in  touch  wtth  their  depaitmenL  Tt^  RELM  BH256N  s  a 
powerful  25  Watt  scanning  transceiver  thai  is  perfect  kM*  law 
erttortemerii,  lire  aiid  urt>afi  search  and  fescue  agencies.  The 
RH256^  is  progranirabie  fof  up  to  sixteen  (Sffefeni  frecperKJes 
with  selectable  CTCSS  tooes  on  each  channet  Also  irK:ludes 
simpleif  and  repealer  capability,  scan  delay  and  Eime-out  timer. 
ajiltnn  priority  scanner  is  selectable  trom  the  siope*lronl  panel. 
When  you  order  the  BH256N  tiom  CEI,  youl  get  a  complete 
package  deal  including  microphone,  vehicle  mounling  bracket,  DC 
power  cords  and  RELM's  two  year  limited  warranty.  You  can  also 
use  the  RH256M  as  a  base  station  if  you  order  our  22  arnp  12  Volt 
DC  power  supply  part  #PS26KJt  lor  $94.95  and  S25.00  shipping, 
VHF  IransmitUng  antenna  with  PL2S9  connector  pari  lANTK  \% 
S29.95.  Programming  instruclions  part  #P1256  is  SI 9.00. 

[  Buy  with  confidence 

It's  easy  to  older  from  us.  M^i  ofders  to;  Communications 
Electronics  Inc.,  P.O.  Box  W5.  Ann  Arbor,  Michigan  48106 
USA.  Add  Sa).OQ  per  weather  station  or  radio  prodyd  for  U  PS 
groijnd  shipfiiiQ,  harxjirg  and  iisurar^ce  to  tie  corrtinentaJ 
USA  unEess  otherwise  stated  Add  $13.00  shipping  tor  aO 
accessories  and  pulDlicafiOns.  Add  S1100  shipping  per  an- 
tervta.  For  Canada.  Puerto  Ffco.  Hannaii.  Alaska,  Guam,  P.O. 
BOK  or  APO/FPO  delivery,  shipping  charges  a/e  Iwo  limes 
conlinerttai  US  rates  Michigan  reskfents  add  state  sales  tax. 
No  COO'S  Satisfactsm  guaranteed  or  return  item  in  unused 
condition  in  origina!  packaging  wilhin  6i  days  for  refund,  less 
shipping  charges.  1 0%  surcharge  for  net  1 0  billing  to  qualified 
accQunts.  All  sates  are  subject  to  ava  if  ability,  acceptance  and 
verification.  Prices,  terms  and  specifications  are  subject  to 
change  without  rvotice.  We  welcome  your  Discover,  Visa. 
American  Express,  MasterCard,  IMPAC  or  Eurocard.  Call 
anytime  1-800- USA-SCAN  or  800-872-7226  to  order  loll-free. 
Call  734-996-8688  if  Outside  Canada  or  the  USA.  f  AX  anytime, 
diaj  734-663-8988,  Dealer  and  inTemational  irvquiries  invited. 
Order  from  Communications  Electfonics  inc.  today  and  save. 


^taH  1 


iMtttfot  tomnaaan  es 


For  credit  card  orders  calt 

1-800-USA-SCAN 

CammunicatiQns  Electronics  ltic« 

Emerciency  Operations  Center 

e-mail:  oet@usascan.com 

wwiw.usasoan.com 

PO  Box  1045,  Af^n  Arfeor.  Michigan  48106-1045  USA 

For  intfomiatlon  call  734-996-8386  or  FAX  734-663-8888 
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Continued  from  page  1  average  storm  season  —  one  tfiat  calls  for  stron- 

the  trees.  Old  folks  srt  on  tenches,  feeding  pigeoji^^^"  'o^g^^-l^sting  storms,  and  more  of  them, 
and  playing  chess. 


^Wtial  do  you  think'?''  St.  Peter  asks. 

"Well ...  thrs  is  mce  ,..  but  given  a  choice,  111 
take  Hell."  Gates  says. 

-Very  welL"  St.  Peter  says.  "You've  got  it."  He 
snaps  his  fingers,  and  Gates  instanlly  finds  him* 
self  awash  in  molten  lava.  In  unspeakable  agony 
he  hears  dennonic  laughter  amtdst  the  screams 
of  the  damned. 

"HEYr^  Gates  screams.  "It  wasn't  like  this! 
Where's  the  beach?  Where's  the  babes?" 

St.  Peter  turns  from  his  laptop  and  says;  "Sorry 
Bill,  that  was  the  demo,  To  review  your  other  op- 
tions, please  try  to  hold  on  for  six  hours  until  the 
next  available  placement  saint  can  speak  with 
you.  and  have  your  credit  card  ready  for  the  non- 
refundable S375  upgrade  fee," 

With  altefBtions,  and  thanks  to  unknown 
fntemet author,  via  the  Bluegmss  ARS Qualham 
News,  January  1996,  Bill  De  Vore  N4Dfl  editor, 
via  the  ARNS  Bulletin,  November  1996. 


Industry  Ready  to  Work 
with  ARRL? 

The  ham  radio  business  communrly  appears 
to  be  poised  to  work  hand  in  hand  with  the  Ameri- 
can Radio  Relay  League  to  increase  the  num- 
bers of  new  hams.  Representatives  for  the  two 
met  in  Dallas  to  lay  further  groundwork  for  what 
may  be  the  next  step  in  revitalizing  the  United 
States  Amateur  Radio  Service,  and,  according 
to  manufacturers'  representative  and  73 Ad  Sales 
Director  Evelyn  Garrison  WS7A,  getting  the  word 
out  to  the  nonham  public  will  be  a  key  issue  at 
the  gathering. 

Until  now,  the  relationship  between  the  ham 
radio  business  community  and  the  ARRL  has 
been  tenuous  at  best,  and  there  has  never  been 
a  truly  close  relationship.  In  fact,  at  times  if  s  been 
Qufte  adversarial.  That  appears  to  be  changing, 
ari(S  Evelyn  Gairison  gives  credit  to  one  man,  the 
newly  elected  presidentof  the  ARRL,  Jim  Haynie 
W5JBP  Congratuiattons  also  go  out  to  Bob  Heil 
of  HeJl  Sound  ior  being  the  first  to  slep  brward 
with  a  (SI  .000)  contribution. 

Among  other  topics  under  discussion  was 
Haynie's  concept  of  putting  ham  radio  into  middle 
schools  across  America.  Dubbed  the  Big  Project, 
it  is  a  cooperative  venture  among  the  League, 
the  education  community  and  major  Industry. 

Thanks  to  Newsline,  Biii  Pasternak  WASiTF, 
editor. 


Hurricanes  on  the  Horizon 

Hunicane  season  is  here  and  the  outlook  isn't 
pretty.  Federal  stonn  specialists  predict  an  above- 
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The  outlook  is  for  at  least  11  tropical  storms, 
seven  of  which  will  be  hunicanes.  of  which  three 
will  be  major  And  this  puts  US  coastal  areas  and 
the  Caribbean  islands  at  a  much  higher  nsk 
of  experiencing  a  tropical  slorm  or  hurricane, 
according  to  James  Baker. 

Baker  is  head  of  the  National  Oceanic  and 
Atmospheric  Administration.  He  says  the  2000 
season  forecast  is  similar  to  last  year's.  That  one 
included  a  series  of  serious  storms.  One  of  these 
was  Hurricane  Floyd,  which  caused  massive 
evacuations  along  the  southeastern  coast  and 
then  inundated  North  Carolina. 

Baker  says  that  it  could  all  repeat  itself  this 
year,  For  ham  radio  operators  involved  in  severe 
weather  watch  and  post-storm  relief,  that  means 
getting  ready  right  now.  Not  just  with  weekly  on- 
air  practice  drills,  but  also  in  getting  supplies  and 
equtpment  ready  for  what  forecasters  say  is  to 
store.  With  more  and  more  storm-related  com- 
munications taking  to  VHP  and  UHF  FM.  hams 
wilt  want  to  have  extra  battery  packs  for  their 
handhelds  along  with  some  way  to  charge  them 
if  main  power  is  disrupted-  The  same  holds  true 
for  repeaters.  This  is  the  time  to  install  that  bat- 
tery backup  and  maybe  even  a  solar  power 
backup  system. 

James  Lee  Witt,  who  is  the  director  of  the  Fed- 
eral Emergency  Management  Agency,  stresses 
the  importance  to  all  who  live  in  possible  target 
areas  of  having  a  plan  and  being  prepared  for 
the  storms.  He  commends  community  efforts, 
including  one  called  Project  Impact,  which  help 
people  strengthen  their  homes  against  nature's 
rampage. 

Thar}kB  to  Bill  Burnett  KT4SB,  via  Newsline. 
Bill  Pasternak  WA6tTE  editor. 


Ham  Health 

A  noted  researcher  says  that  he  will  spend  the 
next  several  years  trying  to  determine  if  hams 
die  for  reasons  that  are  different  from  those  of 
the  rest  of  mankind.  And,  the  American  Radio 
Relay  League  ts  helping  in  the  project. 

National  Cancer  Institute  researcher  Kenneth 
Cantor  has  embarked  on  arr  epidemiological 
study  of  radio  amateurs.  Cantor  wants  to  evalu- 
ate whether  causes  of  death  among  amateurs 
differ  from  those  of  the  general  population,  if  it 
tums  out  that  they  do  differ,  he  then  wants  to 
find  out  whether  the  individual's  "usual  occupa- 
tion" might  explain  the  differences. 

Cantor  described  his  Investigation  as  an  In- 
expensive kind  of  quick  study"  that  would  not  yield 
fine  detail,  As  a  result,  it  would  be  "wrong "  to  as- 
cribe deaths  to  any  particular  factor.  He  wants  to 
team  about  influences  amateurs  tend  to  be 
exposed  to  in  addition  to  RF  energy. 

Some  discussion  has  taken  place  focused  on 
a  similar  study  done  15  years  ago  by  Samuel 


' 


Mitham.  Wording  in  that  study's  conclusions  led 
many  to  believe  that  the  Mi! ham  study  had  pre- 
sented evidence  that  RF  energy  caused  "an 
excess  of  leukemia.'' 

Cantor  emphasizes  that  his  investigation  is  a 
preliminary  study,  based  on  a  statistical  compari- 
son  of  FCC  licensing  records  and  State  of  Cali- 
fornia death  records.  Additional  death  records 
might  be  included  as  needed.  The  initial  'cohort 
group"  for  Cantor's  study  includes  more  than 
IOOhOOO  men  and  women  —  seven  times  larger 
than  the  eariier  fvlilham  study. 

"This  type  of  study  can  be  performed  at  mirti- 
maf  cost,  but  it  has  the  potential  for  misleading 
results,"  says  ARRL  RF  Safety  Committee  Chair- 
man Greg  Lapin  N9GL  — himself  a  research  pro- 
lessional.  Lapin  explained  that  in  the  event  of 
**apparent  associations'  in  the  results  of  Cantor's 
study  a  follow-up  study  would  be  conducted.  The 
followup  would  involve  individual  questionnaires 
and  contact  with  the  families  of  Silent  Keys  — 
something  the  Milham  study  did  not  attempt  to 
do. 

No  exact  date  for  completion  of  the  Cantor 
study  has  been  announced. 

Thanks  to  the  ARRL  and  Rick  LindquistNIRL^ 
via  Newsline.  6/7/  Pasternak  WAStTF.  editor. 


Ail-Time  Headlines 

•  Include  Your  Children  When  Baking  Cookies 

•  Something  Went  Wrong  in  Jet  Crash 

•  Expert  Says  Police  Begin  Campaign  to  Run 
Down  Jaywalkers 

•  Drunk  Gets  Nine  Months  in  Violin  Case 

•  Iraqi  Head  Seeks  Arms 

•  Panda  Mating  Fails;  Veterinarian  Takes  Over 

•  British  Left  Waffles  on  Falkland  islands 

•  Teacher  Strikes  Idle  Kids 

•  Clinton  Wins  on  Budget.  But  More  Lies  Ahead 

•  Plane  Too  Close  to  Ground,  Crash  Probe  Told 

•  Miners  Refuse  to  Work  After  Death 

•  Juvenile  Court  to  Try  Shooting  Defendant 

•  Stolen  Painting  Found  by  Tree 

•  Two  Sisters  Reunited  After  1 8  Years  at  Check- 
out Counter 

•Never  Wflhhokj  Herpes  Infection  from  Loved  One 

•  War  Dims  Hope  for  Peace 

•  If  Strike  isn't  Settled  Quickly,  Jt  May  Last  a  White 

•  Cold  Wave  Linked  to  Temperatures 

•  Couple  Slain:  Police  Suspect  Homicide 

•  Red  Tape  Holds  Up  New  Bridges 

•  Typhoon  Rips  through  Cemetery:  Hundreds  Dead 

•  Man  Struck  by  Lightning  Faces  Battery  Charge 

•  New  Study  on  Obesity  Looks  for  Larger  Test  Group 

•  Astronaut  Takes  Blame  for  Gas  in  Spacecraft 

•  Kids  Make  Nutritious  Snacks 

•  Chef  Throws  His  Heart  into  Helping  Feed  Meedy 

•  Local  High  School  Dropouts  Cut  in  Half 
Thanks  to  the  May  1998  issue  of  SMARC 

SPARKS,  newsletter  of  the  Southern  Maryland 
ARC,  At  AbBrcrombe  W2GJSr  editor,  via  the 
ARNS  Bulletin,  July  1998. 


MFJ-989C  Legal  Limit  Antenna  Tuner 

MFJ uses  super  heavy  duty  components  to  make  the  world's  Ji nest  legal  limit  tuner 

MFJ  uses  super  heavy  duty 
components  —  roller  indueior^ 
variable  capacitors^  anteomt 
swftt'h  ami  halttn  —  to  Iniild  the 
world's  most  popular  high 
pmrer  antenna  funen 

The  nigsetl  world  famous 
MFJ.989C^iiandles  3  KW  PEP 
SSB  imipliiier  input  po%vcr  ( I5<X> 
Wans  PCP  SSB  uulpul  power). 
Covers  L8  to  30  MHz,  includ- 
ing MARS  and  WARC  bands,  ^^  \trJ-9S*>c 

MFJ's  AirCans^^  roller  indua-    shortwave  —  nearly      tt4^  ^B  #%05  ^c^'^  SWU  Waiimeter, 
OT,  ii£^gear^nveFi  tuws  coum-    any  ante tiiia.  Use  «S^S5r  massive  tmnsmitting 

er  and  weighted  spinner  knob        coax,  random  wire  or  variable  capacitors, 

gives  you  exact  inductance  con-     balanced  lines,  ceramic  antenna  switch,  biiiit-in 

trol  for  absolute  minimum  SWR.         You  get  everything  you Ve        diiminy  load,  'frueCi4rrent^^ 

You  can  match  tli poles,  verti-  ever  wanted  in  a  high  power,  full    Bakm.  scratch-pnto/  LQ\a.n  front 
ciils,  inverted  vee^.  random  featured  amcnna  tuner  --  w  Idcsi     panel  -  all  in  a  sleek  compact 

wires,  beams,  inubilc  whips,        matching  range,  lighted  Cross-       cabinet  ( 10V-*Wx4'/2Hxl5l>  in). 


MFJ AirCore''* Roller  Imimtor 
gives  high-Q.  low  loss,  high  effi- 
ciency and  high  power  handling. 

MFJ's  exclitsive  Self- 
Resonance  KiUer^^  keeps  dam- 
aging sclf-resonances  away  firotn 
your  operating  frequency. 

Large,  self-cleaning  wiping 
contact  gi\'cs  good  low-resistance 
connection.  Solid  1/4  inch  brass 
shaft,  self-align  bearings  give 
smo<5th  non-binding  rotation. 
MFJ  !^o  Mutter  M  haf"^  Warraniv 

MI'J  will  repair  or  rephicc 
your  MFJ-9S9C  (at  our  option) 
m^  mutter  what  for  one  vcat 


More  hams  use  MFJ  tuners  than  all  other  tuners  in  the  world! 


Mf J-986  Two  knob  IMIiferaitfJatr'" 


^ — ^^ 


IWJ-949E  dmlme  300  Woft  Tuner 

More  hams 
me  MFJ'949s 
than  any  other 

antenna  tuner  in 
the  world!  Handles 


>TV( 


M.        i9F 


\IFJ  986 


Two  knob  tuning  (dilTerentjal 
capacitor  and  AirCore^  roller 
inductor)  makes  tuning  foolproof  and  easier 
than  ever  Gives  minimum  SWR.  at  only  one 
setting.  Handles  3  KW  PEP  SSB  amplifier 
input  power  ( 1 .5  KW  output).  Gear-driven 
turns  counter,  lighted  peak/'average  Crosii- 
Needle  SWR^Watmicter,  antenna  switch, 
balun.  l.S  to  30  Mil/,  l(rAWx4'AHxl5  in. 
fWJ-962D  eompoct  Tuner  for  ILntps 


A  few  more  dollars  steps  you   m^ms 
up  to  a  KW  tuner  for  an  amp  later   ^^" 
Handles  L5  KW  PEP  SSB  amplifier  input 
powder  (800W  output).  Ideal  for  .^leritron's 
AL-81 IH!  AirCore^"-^  roller  inductor,  gear- 
driven  mms  counter,  pk/avg  lighted  Cross- 
Nccdle  SWR/Wattmetcn  antenna  switch,  balun, 
Lcxan  front,  L8-3nMH2:,  ]()y.x4V^xlOV.  in. 
MFJ-969  3CWW  AoHer  friclvclorl^nor 


30pWam.  Full  1.8  to  30  MHz 
coverage,  48  position  Precis ion4 8 
inductor,  100()  VoU  mning  capacitors,  full 
size  peakr average  lighted  Cross-Needle  SWR^ 
Wattmeter,  8  position  antenna  switch,  dummy 
load,  QRM-Free  PreTune^^\  scratch  proof 
Lexan  front  panel.  3ViHxlO'AW^x7U  inches, 
IV1FJ-94S,  S129,95,  Economy  version  of  MF.U 
949E,  less  dummy  load,  Lexan  front  pancL 

MFJ*^4IE  Mvp^t  value  Tkiner 

7'he  most  Jar 
)^ur  monev! 
Handles  300  Watts 
PER  covers  1 .8-30 
Ml 

Wattmeter.  :s  po 

switch,  4:1  balun,  1 000  volt  capiacilors, 
Lexan  fiont  panel  Sleek  10  -\Vx2    Hx^D  in 

MFJ-945E  HF^6  Meter  mobile  Tvner 

JLXtends  your  mobile 
antenna  bandw  idth  so 
you  don't  hav  e  to  stop 
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na.  Tiny  8x2x6  in.  Lighted  Cross-  •  •  *^ 
Needle  SWR7  Watt  meter  Lamp  antl  bypass 
switches.  Covens  L8-30  MHz  and  6  Meters, 


MFJ>  16010  rmndotn  wire  Tuner 

Operate  all  bands  anywhere 
with  MFJ"s  reversible  L-nctwork 
Turns  random  wire  into  pow^erfnl  m  pj.  i  m  i  o 
transmitting  antenna,  U-30  MHz.   *49** 
200  Watts  PhP  Tiny  2x3x4  in, 

MFJ-MM/903  6  Mefer  Tunen 

MFJ-906ha>  light- 
ed Cross-Needle  SWR 
Wattmeter,  bvpass  switch. 
Handles  UK)  W  [M,  200W  SSB.       tyms 
lViFJ-903,  S49,95,  Like  MFJ-906,       '  ^ 
less  SWR/Wattmeter,  bvpass  switch, 

MFJ-92 1  /934  VHf/tmf  Tunrnwrn 

MFJ -92  i  covers  2 
Meters/220  Mil/. 
MFJ-924  covers  440 


MhJ-y:i  or 
\1IJ-y24 


MFJ^94IF 


i\V/,  /jgAW  Cross-Needle  SWR  If  9A9S 
/attmeter.  S  twsition  antenna  *-*^^ 


ws 


MHz.  SWnWatUneter.  8x273x3 
inches.  Simple  2-kiiob  tuning 
tor  mobile  or  base, 

MFJ-923  I44/440  MMz  Tuner 

Ultra  tinv  4x2VixlV4  inch 

tuner  covers  VHF  136-175  MHz 

and  UHF  420-^60  MHz.  SU'R 

Wattmeter  read*^  60^  1 50  W^ns.  )l^ 

MFJ^aiarfjficJoJRFGioutKl  79 

Creates  antficial  RF  ground 

^ ^ Also  electrically  places  a 

go  omsidVali'd  adjus7yotir  antcn-   i^i  i' o^i  ^^  ^^^'^y  ^  &i^^""*^  ^i^^" 

ly  at  your  ng  by  timmg 

out  reactance  of  connect- 
ing wire.  Fliminatcs  RF  hot  spots. 


-V  T 


F 

«i^^^^^^M^IMM 

F? 

^mnit         m 

^ 

fl^^^^^^li' 

^_.    : 

— 

^^^^ 

r 

300  Watts  PER  MKJ"2fl,  $4.95,  mobile  mount. 

MFJ-971  portobfe/QJIP  Tuner 

Tunes  coax,  buiijnccd         ^^..^  --^^-" 
lines,  random  wire  1.8*30        ^V^'^  (S  © 
MHz.  Cross-NeedJc  Meter.      ""TTTI 
%\\R.  30/300  or  6  W'att  QRP       »aU^» 
ranges.  Matches  popular  MFJ      ^^^ 
transcei^^ers-  Tinv  6x6V2x2'/:  inches. 
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RF  feedback,  TVl/RFI,  weak  sig- 
nals caused  by  poor  RF  grounding. 
VIFJ-934,  SI 69,95,  Artificial  ground/300 
Watt  Tuner/Cross-Ncedle  SWR  W'utinieier 


Free  MFJ  Catalog 

and  \earest  Dealer,  .  .  800-64 ^-i Htm 


Superb  AirCore''*  Rol ler  $  j? |to« 

Inductor  tuning.  Covers  6  Meters    ^^^^ 
thni  160  Meters!  3iX>  Watts  PEP  SSB.  Active 
true  peak  reading  lighted  Cross-Needle  SWR 
Wanmeter,  OR \f -Free  PreTime^K  antenna 
switch,  dummy  load,  4:1  bahin.  Lexan  front 
panel  3'/:iHxl07:Wx9"/.D  inches. 


MFJ-9018  smtMest  Versci  Tvner 

MFJ's  smallest  1 5x2x6 
in.)  and  most  alTordable 
wide  range  200  Walt  P£P 
Versa  tunen  Covers  1  .S  to 

30  MHz,  Great  for  matching 
solid  state  rigs  to  linear  amps. 


MFJ-QOIll 
•791 


http://Hm'H\  mnetiterprises.  com 

I  Year  No  Maiter  What     w^arranty   30  day  mcnty 
back  ewarantee  {less  %^)  on  orders  frf^rn  MFJ 

MFJ  ENTERPRISES,  INC. 

Box  494,  Miss,  Slate,  MS  39762 
1662)  323-5869;  !v^'iocsT,M<m-Fri 
FAX:  (662)  323-6551;  Add  s/h 
Tech  Help:  (662)  323-0549 

Pni."es  isiid  jpecifK-Jition*.  mbjeul  !d  diangc-  (cl  J^Jf^W  ^ff''J  ^Kh'rpf'ne!t,  tar, 


Letters 

From  the  Ham  Shack 


Bernard  Weinsteiii  KB2PMH.  Hey, 
Wayne!  I  airi  an  ArtBcll  juiiky.  On  the  first 
interview  I  heard,  I  wenl  into  ''niiscreance 
mode"  the  tTiomenl  you  mentioned  Moon- 
doggle,  and  shul  Mr.  Rndio  down.  On  this 
last  interview,  I  got  interested  and  ordered 
your  Mooudoggle  book  to  see  it  you  could 
be  taken  seriously.  Now;  1  must  admit 
NASA  ''done"  an  excellent  job!!  I  expect 
to  be  taking  much  of  the  advice  you  give  in 
your  Secret  Guides.  You  see,  I  am  about 
youi  age,  only  I  am  on  the  other  end  of  llie 
success  curve.  Forgive  ine  if  I  can  teat  raw 
chicken!  Chicken  livers,  maybe/niankyou! 
I  love  your  stuff! 

/  i  I  kbit  know  /  Ukecl  raw  chicken  nntit  I 
had  it  at  a  Tokyo  rei'tauranL  If  yon  enjoy 
raw  fish  (sushlfvi),  try  chicketi  with  tare 
sauce  and  see.  —  Wa\ne. 

■       ■  Br" 

Bob  Metcalf  WB9SLQ,  Auburn  IN. 

Burt  Syverson  K5CW's  article  in  the  June 
publication  was  very  interesting.  Burt  men- 
tioned one  of  the  greatest  inventors,  not  only 
of  the  past  cenuny,  but  of  all  time.  Philo 
Famswoith,  at  the  age  of  13,  had  a  vision 
of  the  process  he  could  use  to  invent  the 
television  sysiem.  He  not  only  invented  the 
entire  television  sysletn,  when  GE  and  RCA 
with  all  their  resources  could  not  do  so, 
hut  also  the  electron  microscope,  incuba- 
tors  for  babies,  the  inertial  guidance  sys- 
tem used  in  space  exploration,  and  many 
other  far-reaching  inventions- 

I  called  my  friend,  Mrs.  Philo  Fanisworth, 
the  92-year-old  widow,  and  told  her  of  the 
article,  and  she  was  thrilled.  She  enjoyed 
the  article  veiy  much  and  asked  Uvlii  [  thank 
73  and  Burt  for  her.  For  those  of  vou  inter- 
ested  in  a  piece  of  history,  Mrs.  Famsworth 
has  written  an  excellent  hook  about  her  hus- 
band, their  life  together,  and  his  inventions 
and  battles  with  the  corporate  giants  who 
tried  to  steal  his  invendons.  If  you  would 
like  a  personalized  autographed  copy  of  this 
great  book.  Distant  Vision,  by  Elma  G. 
Farnsworth,  send  a  check  for  $27  ($25  plus 
$2  for  shipping)  to:  Mrs,  Philo  Famsworth, 
c/o  Bob  Metcalf  WB9SLQ,  III  E.  9th 
Street,  Aubuni,  IN  46706, 

Edward  A.  Butorajac  KM4Q0.  I  was 
not  sure  how  to  take  the  "'On  the  Cover" 
article  on  page  26  of  the  April  issue.  Was 
diis  meant  as  an  April  Fool  joke  or  was  it  a 
test?  Anyone  who  has  been  around  the 
Morse  code  and  CW  arena  for  any  amount 
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of  time  can  idendfy  the  bug  on  the  cover  as 
a  Vibroplex  Golden  Presentation  semi-au- 
tomatic key.  Over  the  years  I  have  owned 
two  of  them.  One  like  that  pictured  on  the 
April  cover  and  one  very  similar,  except  diat 
it  was  of  earlier  manufacture  and  had  two 
speed  adjusting  weights  instead  of  the  single 
weight  as  pictured  (and  as  on  the  one  I  now 
own).  This  is  a  really  fine  code  machine  and 
was  the  mainstay  of  high  speed  ops  before 
the  advent  of  the  keyen  Your  write-up  on 
page  26  idendfies  this  key  as  an  iambic  hand 
key  made  by  Bencher.  Nothing  could  be 
further  from  die  truth!  In  fact»  the  Vibroplex 
name  can  be  seen  if  you  look  closely  at  the 
picture  on  the  cover. 

Glad  to  see  someone  is  paying  attention 
around  liere.  —  Wayne. 

Neil  Cline  KB8KVH.  I  enjoyed  the  sev- 
eral articles  on  code  and  CW  in  the  April 
200t)  issue.  However,  1  am  a  liide  surprised 
that  there  was  no  mention  of  using  a  sur- 
plus, computer  clock  oscillator  instead  of  a 
buzzer  in  the  basic  code  practice  unit.  Hook 
a  9  volt  battery  up  on  2  of  the  3  active  pins, 
with  the  key  interrupting  the  9  volt  power, 
and  you  have  a  realistically  sounding  CW 
signal  at  the  frequency  stamped  on  the  clock 
oscillator. 

When  placed  near  your  receiver,  the  sig- 
nal can  be  tuned  in  just  like  a  real  CW  sig- 
nal. Adding  about  4"  of  wire  antenna  to  die 
clock  output  pin  increases  the  transmitting 
range  to  about  10  feet.  They  are  readily 
available  at  any  electronic  surplus  mail  or- 
der house  for  between  S2  and  $5,  and  come 
in  a  variety  of  frequencies,  including  the 
"color  burst''  frequency  in  the  lower  80 
meter  band.  I  use  them  as  a  signal  eenera- 
tor/frequency  standard  to  calibrate  my 
home- rolled,  toy  receivers. 

Also,  they  are  small  enough  to  instal]  in- 
side an  old  9  volt  battery  case  using  its  ter- 
ndnal  connectors  to  snap  onto  the  9  voh 
supply  battery. 


Update 

Jeff  Seligman,  subject  of  our  interview 
in  the  July  issue  ("The  Rocky  Road  to  a 
Great  Radio  Club")  has  a  new  call: 
K2VNT/7.  He  can  be  reached  via  E-mail 
at  [seligman@ecc.arizona.ednl.  Tnx 
WA61TF 


Vincent  L,  O'Lear  WR8U,  Newton 
Falls  OH*  Regardijig  the  April  issue  of  73, 
and  the  QRX  article  about  ihe  Universal 
Licensing  System  (ULS): 

1  used  the  Internet  access  our  local  Li- 
brai-y  provides  to  do  something  different 
today,  1  accessed  the  FCC  Web  page  and 
used  the  address  provided  in  QRX  to  at- 
tempt to  register  under  the  ULS. 

Filling  out  that  form  was  easy  until  I 
tried  to  enter  my  telephone  number.  1  no 
longer  have  a  telephone,  so  I  tried  enict- 
ing  NONE.  1  got  a  little  box  that  said 
"NONE''  was  invalid.  Then  I  tried  my  old 
area  code,  with  seven  zefos  ...  and  it  ac- 
cepted that!  Bui  after  clicking  to  register 

Coniinaed  on  page  41 


Carol  i\\  Huthiii  K2H!,,  Voorhee%  NJ. 
This  phoro  is  of  my  friend  KC2AZU  in  ac- 
tion. She  combines  her  rollerblading 
hobby  with  hanuning  it  up.  She  is  fre- 
quently found  on  ilie  local  repeater  talking 
as  she  gets  regular  exercise.  Often  .she  will 
check  in  on  the  nets  "porrable  on  roller 
blades.  '■  Mary  Is  an  example  of  determina- 
tion in  action.  Through  hard  work,  Mary 
went  from  nonham  to  Extra  in  under  a 
year  Now,  if  only  we  could  get  her  to  wear 
a  helmet! 


kit  S93,  wtt  St69 


HIGH  QUALITY  VHF&UHF 
EXCITER  &  RECEIVER  MODULES 


FM  EXCITERS: 

Rated  fof  continu<HJS  duty.  2W  contintious  duty  output 

T301  Synthesized  VHF  Excrter;  for  vanoiis  bands 
139-1 74MHI,  216-226  MHz.   Dip  switch  treq  setting 

•  Kit  (nam  bands  wiy) .,  $109    (TCXO  option  $40) 

•  Wired/tested,  ind  TCXO... SI 39 

T304  Synthesized  UHF  Exciter: 
vafious  bands  400-470  MHz. 

•    Kit  C*«^-*SO  h«ni  band  only) 

ind  TCXO,. .$149 

•  Wiredtested   $189 
CRYSTAL  CONTROLLED; 

.  TA51:  for  6M.  2M,  220  MHz  .. 

•  TA4S1:  for  420^475  MHz ...kit  $99,  wft  $169 

•  TA901:  for  902-926  MHz,  (0.5W  out) wft  $169 

VHF  &  UHF  POWER  AMPUFIERS. 

Output  levels  from  lOW  !o  100W      .    Startrng  at  $99 

FM  RECEIVERS: 

Very  sensitive  -  0.2pV. 

Superb  setectivity,  >100dBdown  at±12  kHz,  best 

avaifabte  aaywhefB.  flutter-proQf  squefch. 

R3Q1  Synthesized  VHF  Receiver:  various  bands 
139-174MHr,  216-226  MHz. 

•  Kit  (rym  bdnds  orti)     Only  SI 39     (TCXO  option  $40) 
■  Wired/tested     $209 

(includes  TCXO) 

R  304  Sy  nth  esized  U  H  F  Re  ce  i  ver;      #  i^  s  ■  £  1> 
various  bands  400-470MHz.  ^i^^y-^  y- 

•  Kit  (44tHS0  h*m  banet  only) 

inci  TCXO    .$179 

•  V^r€<l/lested S209 

CRYSTAL  CONTROLLED: 

•  R100  RCVR.  For  46-54.  72-76,  140-175,  or  216-225 
MHz „,.,.„„,„,„.„. kit  $129,  wft  $189 

•  R144    RCVR.      Like    R10O,    for  2M,    with    heEical 
resonator  in  front  end.,, ..4.„«*..kFt  $159,  w/t  $219 

•  R4S1   RCVRj  for  420-475  MHz.     Similar  to  RlOO 
above.     ..>.■,..  ,,v.^ ^„„^.kft  $129,  wft  $189 

•  R901  RCVR,  902-928MHZ  ........ kit  $159,  w/t  $219 


ON 

RECEI 

(lL''''%:-fi-j' 

Exciting  new  AM 

receiver  for  the 

118-137  MHe  aircraft  band, 

■  Ideal  for  monitoring  at  small  airpoits. 

•  Allows  pnot  control  of  runway  Irghting. 

•  High-quality  ELT  ironitor  to  detect  and  tocaie 
downed  aircraft 

■  Dip  switch  frequency  selection, 

•  Superior  sensilMty  and  selectivity. 

R121  Receiver  module  wired/tested     ,„... .-,$Z09 

R121  Receiver  in  AST  cabinet $299 


LOW  NOISE  RECEIVER  PREAMPS 


LNY-{  )  ECONOMY  PREAMP      only 

S29fw&t 

•  Miniature  MOSFET  Preamp.        o    Ka 
■  Low  noise  figure, 

•  Av&iiabfe  for  vanous  tjands 
from  28  to  450  MHz. 

LNP-(  )  PRESELECTOR  only  $39/w&t 

•  Eliminate  intermodl 

•  Low  noise  preamp 

•  Sharp  S-section  filter 

•  Avaifab^  for  bands 
from  137  to  170  MHz 


LNG-(  )  GaAsFET 
PREAMP 

STILL  ONLY  %S%  wired/te$ted 

Avaiiabte  fof  28^30  4&^5S,  t37-t52, 
152-172.  210-230.  400^70.  and  800-960  MHi  bands. 


SUBAUDIBLE  TOIUE  ENCODER/DECODER         WEATHER  FAX  RECEIVER 


Access  aif  your  favorite 
cEosed  repeaters! 

•  Eficodfls  all  standard  CTCSS 
tones  wHh  crystal  accuracy  asid 
convenient  DIP  switch  selection 

•  Decoder  can  be  used  to  mule  rccerve  audfo  and  is 
oplimizad  for  installaticn  in  repeaters  to  provide!  erased 
access.  High  pass  ftller  gets  rid  of  annoying  rcvr  buzz. 

■  TD-S  CTCSS  Encoaer/Decodef  Kit .......now  onFy  $39 

•  TD-5  CTCSS  Encodef/Decodei  Wifed/lested ...,.$59 


TRAt^SMITTING  & 
RECEIVING  CONVERTERS 


No  need  to  spend  tfiousands  on 
new  trafiscelvers  for  each  bat^d  I 

•  Cofiven  vhf  a  nd  ubf  s  I  g  n  3  Is 
to  &  from  10M, 

•  Even  if  you  dont  have  a  10M  rig.  you  can  pick  up 
very  good  used  xmlrs  &  rcvrs  for  next  to  nottitng. 

•  Receiving  converlers  (shown  above)  available  for 
various  segments  of  6M,  2M.  220.  and  432  MHz. 

•  Rcvg  Conv  Kits  from  $49,  wired/tested  units  orily  $9B 


R''  n<  *Ca1>*^  (  A*  H  CrVEF 


._a   Q 
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Join  the  fun.  Get  striking 
Images  direcUy  from  th« 
weather  satelf^tes! 

A  very  sensitive  wideband  fm 
receiver  optimised  for  NOAA 
APT  &  Russian  Meteor  weather  fax  on  the  t37MHz  band. 

Covers  all  5  satejfite  channels.  Scanner  circuit  &  recorder 
control  aljow  you  to  automatically  capture  signals  as 
satellites  pass  overhead,  even  white  away  from  home. 

See  pfoduci  review  with  actual  satellite  pictures  in  June 
1999  GST.  along  with  into  on  sol^are  and  antennas 

•  R139  Receiver  Kit  (ess  case ,, n,,,     $159 

«  R13S  Receiver  Kit  with  case  mid  AC  power  adapter  $1S9 
-  R139  Receiver  w/l  in  case  with  AC  power  adapter  ...$239 

*  Internal  PC  Demodulator  Board  &  Imaging  Software  S2S9 

*  TumsliJe  Antenna 

•  Weather  Satellite  Handbook 


■  <L.i.4.f  I  ■■■^■■«Hi,»V.+  !■'■■■■■ 
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Transmitting  converters  for 
2M,  432  MHz. 

Kits  onty  $89  vtvf  or  S99  uht. 
Power  amplifiers  up  to  SOW. 


^-:-^'^^ 


WWV  RECEIVER 


Get  time  &  frequency  checks 

without  buying  muttiband  hf 

rcvf.  Hear  solar  activity  reports 

affecting  radio  propagation. 

Vary  sensitive  and  selective 

crystal  cc^lrolled  supertieL  dedicated  to  listening  to  WWV 

on  10  MHz    Pedonnanoe  rivals  tJie  niK^sl  expsAsive  rcvrs 

.  RVWW  Rcvr  kit.  PCS  OOf  ™ , S59 


R WWV  Rcvr  krt  iwth  cabL  spkr,  &  12Vdc  adafrter 
R  WWV  Rcvr  w/l  in  calJl  iwlh  spkr  &  adapter       . 


...tag 

$123 


Get  more  features  for  your  dollar  with  our 

REP-200  REPEATER 


A  microprocessor-cantrolled  repeater  with  hjl( 
autopatch  and  fnany  versatile  dtmf  remote 

control  features  at  tess  than  you  might  pay  for 
a  bare  bones  repeater  or  contr olter  atonel 


kttstmofitySf095 
•  fac  tory  assembied  sttU  onfy  $  1295 

50-54.  143^174,  2ta^?31.  420^75  MHt 

■*-  Fee  1yp«  ■ccepted  'ui  conimerdal  servlCie  in  1  SO  &  4S0  MHz  bindi, 

Digital  Voice  Recorder  Option.  Allows  message  up 
to  20  sec  to  be  remotely  recorded  off  the  air  Play 
tjack  at  user  request  tjy  DT?iflF  oommand.  Of  as  a 
periodical  voice  id,  or  tx>lh  Great  for  making  club 
a nnoyn cements! only  SIOO 

REP'200C  Economy  Repeater,  Real-voice  ID.  no 
dtmf  or  autopatch   Kit  only  $795,  w&t$  1195 

REP "200 N  Repeater.  Without  controller  so  you  can 
use  your  own,  .,         ,.  Kit  only  S695p  w&t  S99S 


You'll  KICK  Yourself 

if  You  Build  a  Repeater 

Without  Checking  Out  Our  Catalog  First! 


HamtronfdS  ttas  tlie  world's  most 
complete  tine  of  modules  For 
making  repeaters.  In  addition  Id 
exciters*  pa's,  and  receivers,  we 
offer  the  following  controllers* 


KC' 


COR-3-  Inexpensive,  tIexiWe  COR  module  with  limers, 
courtesy  beep,  audio  mixer only  |49/kit,  $79  w/t 

CWiD'2.    EpromncontroJled  IDer       only  SS4/kfl,  t7t  wrt 

DVR-1.  Recofd  your  own  voice  up  to  20  sec  For  voice 
id  or  playing  dub  announcements    159/hit,  $99  w]^ 

COR-4.  Complete  COR  and  CWID  all  on  one  bioard  ID 
in  eprom.  Low  power  CJ^OS only  J99/kit,  *149  wrt 

COR -6.  COR  with  real-voice  Id.  Low  power  CMOS,  non- 
volatile memory „,  Wtoniy  $99,  w/t  only  $149 

COR -5.  \jP  controOer  with  autopatch,  reverse  ap.  phone 
rerrvote  control,  tots  of  DTMF  controJ  furjdions.  all  on  one 
board,  as  used  in  REP-200  Repealer .$379  w/t 

AP-3.  Repeater  aulopatdi.  reverse  aytopatch,  phone  line 
remote  control-  Use  wrth  TD-2 ^«.*«.^ kil  $89 

TO -2.  Fou f -digit  DTMF  decoder/controller  Five  latching 
on-off  functions,  toil  call  restrictor ...kit  $79,  w/t  $129 

TD-4.  DTMF  controiier  as  above  except  one  ori^ff 
function  and  no  toll  call  restJictOf...*_,.„^ w/t  $8t 


_    © 


WEATHER  ALERT  RECEIVER 


A  sensitive  and  selective 
professional  grade  receiver  to 
monitor  critical  NOAA  weather 
t^roadcasts.  Good  reception 
even  at  distances  of  70  mites  or 
more  with  suite  bte  entenna    No 
comparison  ¥Wth  ordinary  consumer  radios! 

Aiitomaitc  mode  provides  storm  waich.  alerting  you  by 
unmuting  receiver  and  providing  an  output  to  trip  remote 
equipment  wtieii  an  aPert  loriie  is  broadcast.  Crystal 
controlled  for  accuracy:  all  7  channels  0^2.40  to  162.65). 

Guy  just  the  receiver  pcb  module  in  kit  form  or  buy  the  kit 
with  an  attractive  metal  cabinet.  AC  power  adapte^^.  and 
txiilt'KT  speaker   Atso  available  factory  wired  and  tested 
RWXRtvrkrt  PCSwIy  $79 

mix  Rcvr  kit  with  cabinet,  spealicr,  I  AC  adapter  S99 

RWX  Rcvr  Mriffrcinested  In  cabinet  with  ^peaiter  &  adapter  $f  39 


Buy  at  low,  factory  ^direct  net  prices  and  save! 
For  cornplete  info,  calt  or  write  for  complete  catalog. 
Order  by  maJL  email,  or  phone  012,  i&eBstern  ttmeK 
Mfn.  $6  S&H  charge  tor  1^'  lb.  plus  Addi  weight  & msui^ce. 
Use  Visa.  MC,  Discover,  check,  or  UPS  C.O.O. 


See  SPECIAL  OFFERS  and  view 
cornplete  catalog  on  our  web  sUs: 

www.hamtronics.com 

email:  jvghamtronjcsxom 


Our  :^R'"  Year 


ronics,  mc 


65-D  Moul  Rd;  HiMon  NY  14468-9535 
Phone/fax:  71S-392-9430 


riH 


Vladimir  A.  Skrypnik  UY5DJ 
Pravdinska,  58 
Kharkiv  - 1 07 
Ukraine  61107 
[uy5dj@yalnoo.connl 


Really  PIC  Key,  PIC  Key 

Add  memory^  functions  to  your  PIC  key er project 


Ainaceur  radio  experimenting  is  a  fascinating  and  ongoing  process,  and  we  amateurs 

are  driven  by  the  slieer  deiight  of  learning  by  doing.  And  ft  is  a  long-standing 
convention  tlial  most  amateur  radio  projects  are  in  a  state  of  continuous  modification 
—  the  more  we  learn,  tlie  more  we  desire  to  incorporate  into  our  projects. 


I've  prepared  this  fulluw-up  arucle 
in  accordance  with  this  tradilii>ii. 
My  original  PIC  keyer  project  ap- 
peared ill  the  September  1999  issue  of 
73  Ammeur  Radio  Toda\\  and  now  that 
you  He  buih  the  original  circuit,  it  s 
time  to  enhance  its  perfomiance!  Let's 
begin  by  teaching  the  Mitle  hummer  to 
automatically  send  frequently  used  CW 


messages. 


Table  1  Hsls  some  sample  messages. 
but  ul'  course  you  will  use  your  own 


1 


c 


Set  RBI  and  RB3 


mffloiue 


£l«gln 


n     til 

rDOne 

Control 


CQDX 
Sl^C»Liilne:S 


Qer? 

SybrDulTiBS 


OTH  narne 

Subraultn^i 


%tiri 


'»4  7}  JMdi  3C  fi^.  1^  «f)l 


Fig^  1*  Operation  algorithm  for  the  iip^ 
graded  PlC-cont rolled  keyen 
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personal  data.  Consider  how  great  it 
will  be  to  .send  the  entire  message  with 
the  single  press  ul  a  button  (and  send 
perfect,  machine* fonmed  characters  in 
the  process!).  Push  the  button,  lean  back, 
and  wail  for  an  answer.  Or  Morse  and 
Marconi  arc  probably  looking  down 
and  smiling. 

Operational  algorithm 

The  new  operational  algorithm  is 
more  complicated  than  the  original 
one.  but  it  takes  a  little  patience  and 
coaling  with  code  to  entice  the  little 
PIC  to  perform  new  tricks. 

Let's  begin  with  Fig-  I*  Notice  the 
left  bottom  corner  the  portion  entitled 
^'Is  RA2  low?'  After  the  words 
**Paddle  control"  and  dow  n  to  the  end 


is  the  same  algorithm  as  the  previous 

ajliclc  (refer  to  Fig.  I  in  PIC  Ke\\  PIC 
Key  I  We  will  only  be  discussing  the 
new  section  of  the  algorithm  —  from 
^Stari"  to  is  RA2  low?"  Let  us  make 
an  excursion  through  ihc  chart. 

As  usuaL  the  program  runs  from  the 
point  labeled  "Start".  If  you  remember, 
the  microcontroller  PIC16F84  has  5 
input/output  lines  at  port  A  and  8  at 
pon  B.  In  pre\  ious  programs,  we  pro- 
grammed port  A  as  input  and  all  of 
port  B  as  output.  But  actually  we  used 
only  two  lines  as  outputs  —  one  for 
keying  the  tran^imilter  and  the  other  for 
audio  control. 

In  this  version  of  the  program,  it 
seems  wiser  to  set  all  lines  of  piirt  A.  as 
well  as  almost  all  at  port  E,  as  inputs. 


Message 
number 

Message  text 

1 

CQ  CQ  CQ  de  UY50J  UY5DJ  UY5DJ  PSE  K 

2 

CQ  DX  CQ  DX  CQ  DX  de  UY5DJ  UY5DJ  UY5DJ  PSE  K 

3 

CQ  TEST  CQ  TEST  de  UY5DJ  UY5DJ  TEST  K 

1                  4 

QRZ?  QRZ?  de  UY5DJ  UY5DJ  PSE  K 

5 

My  QTH  is  Kharkiv  Kharkiv  es  name  is  Vlad  Vlad  PSE  K 

Table  L  Fmquently  laed  CW  messages. 


+9 


SPEED 
CONTROL 


JlOOnF 


U2 
PKn6Fd4 


RBI 


VSS       Re3 


^ 


DOT 


DASH 


SI 


Ql 
2N2222 


^ 


KEYING 

TO 
XMTR 


LSI 


Fig*  2,  Schematic  of  the  improved  keyer. 

There  are  iwo  excepiions  —  RB I  and 
RB3  are  left  as  outputs.  The  next  step 
is  to  initialize  all  counters  in  the  pro- 
gram. This  point  is  rather  important, 
and  marked  by  the  label  "Begin'\ 
Many  times  during  operation,  the  pro- 
gram will  come  here  and  begin  its  mn 
down  CO  the  end. 

As  you  sensed  while  reading  above, 
this  keyer  has  several  new  input  push- 
buttons connected  to  the  appropriate 
inputs  of  the  microcontrolJer.  By  press- 
ing one  button  we  make  ihat  input  tow, 
which  creates  the  desired  message* 

After  initialization,  the  program 
checks  to  see  if  a  pressed  buiion  is 
connected  to  the  RB2  line.  If  it  was 
pressed,  the  CQ  message  (number  1  in 
Table  1)  is  requested-  The  program 


will  go  to  the  "yes"  direction  to  run  the 
set  of  CQ  subroutines.  It  causes  trans- 
fer of  the  Morse  code  signals  to  the 
output.  When  the  message  is  completed* 
the  program  goes  back  to  the  "Begin** 
label  and  everjihing  will  repeat. 

When  RB2  isn't  low,  the  program 
will  check  to  see  if  the  *'CQDX"  but- 
ton was  pressed.  It  can  find  RB4  either 
high  or  low.  If  it  is  low,  the  prognim 
sends  message  number  2  from  the  table. 
In  the  opposite  case,  the  program  checks 
for  low  condition  and  consequently 
port  Unes  RB5,  RB6,  and  RB7.  If  it 
finds  any  low,  the  program  sends  the 
appropriate  message  and  returns  to 
the  re-initiali/.ation  of  the  counters.  If  no 
buttons  were  pressed,  the  program,  after 
the  last  examination  of  RB7,  continues 


35  nn 


US.        R2 

■aU 


+ 


^ 


UI 


o 

CI 


Sg^6    S5   S2   S4         [ 


RPl 


+9-15  V   in 


Gf(D 


Fig.  3(a).  PIC  keyer  PC  hoard,  component 
side. 


Fig.  3(b).  PIC  keyer  PC  board,  foil  side. 


R    /fi>  ^     R     A     T 


f      O      N 


I 


Laser  Level 


1 


Use  i1  to  matcln  heights  in  large  rooms  Of 
across  biitldings  Locking  push  button  switch 
prevents  unintended  actuation,      m  ^%Qr 
Includes  two  AAA  batleiles.      $   |  f^^^  u 
CAT  #  LH  ■  ^  ^^^^ 


16  Character  X  2  Line 
LCD  with  Backiight 


Daewoo  #  16216L  S-VSO 
5  X  7  dot  format, 
2.56^  X  0.54'"  viewing  area 
3.15"  X  1.41"  module  Ei2e. 
LED  backlight.   Includes 
hook-up/spec  sheel. 

CAT#  LCD^53 


each 


I    40  RPM  115  Vac  Motor 

Cramer  Co  s  105VA150-E 
40  RPM,  115  Vac  gear  motor. 
1.83"  diameter  X  It  8' body. 
Mounting  ears  on  2.  V  centers 
0.25'  diameter  x  1 '  long  shaft. 
Prepped  with  a  1  25"  long  pin 
through  the  hole  in  the  drive 
shaft-  Pin  Is  removable. 
4"  long  pigtail  leaiis.  UL^  CSA. 

CAT#  ACM-108 


50 

each 


3  Outlet  Lighter  Cord  w/ 
Battery  Monitor 


Three  loot  cord  wUh  LED 
lighted,  fused,  iO  Amp,, 
plug  at  one  end  and 
three  outlet  jacks  at 
other  end.  JacJ( 
assembfy  has  red. 
yellow  and  green  LEDs  to 
indicate  battery  condition. 
Can  tw  rrtou-nted  vta  mounlirtg  ears  (4.7"  cen- 
ters) or  double -sided  tape  included).  Mounung 
ears  fold  out  of  way  if  not  in  use-    -k^75 


CAT  #  CLP-44 


^/each 


ORDER  TOLL  FREE 

1 '800'826'5432 

SHOP  OUR  ONLINE  STORE 

www.aUelectronics.com 

CHARGE  ORDERS  to  Wsa,  Mastercard, 
American  Express  or  Discover 


TFnwS   NO  MSMMOM  OflDER  Shlpriing  ^^fltl  harKflina  ("r  tfu 
ia  cDntinental  U.S.A.  S&.QO  p&  order   All  oshsrs  including  AK, 
HI.  PR  or  Canada  niusi  pay  tuJI  shipping.  ALj  orders  d&livHrtid 
in  CALIFORMIA  musl  inchjcta  Jocal  slale  ^ales  tax.  Ouintiligf 

Lffnrted    NO  COD    Prices  sabtfec? 
CALL    WRITE       1   to  Oiancie  iMmotrt  ncfUee 

FAX  or  E-MAIL 


f  Of  our  FR£c 

96  Page 

CATALOG 

Outside  the  U.S.A. 
send  S3-0(>  postage 


e-mail 


MAIL  ORDERS  TO: 

ALL  ELECTRONICS 

CORPORATION 

P.O.  Box  567 

Van  NuyS,CA  91408 

FAX  (816)781-2653 

allcorp@allcorp.com 
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m^i 


seantS 
eouB£4 


P*»rt 


flJiM 


MS 

tifii 

bxrii 
bdf 

op  Lien 


pvrtb 


bttfui 


t&-.tT?e 


drf  tmuntS 


for  IxPtSStt,   iteia^  eeavtant 

for  3xtAUlf  d«Iay  conatuht 


;  i:bu]1>  |Kiift  h  •■  inform 

,,1   t«Aoh  port  f(Sl   and  Iut3  «■  sutputfi 

V   sat  ttfil  loH 

;    sat  MS-J    J^Otl 

ii\  »t  ifltafnal  (i\Ulup  ratistsrs 

,-/  ocL  pd««  p   i-ntpuu  sOAblad 


it*r  tpu  I) 


«ail 


CSBll 


aU 


<^DS 


flkJj. 

call 
Cdll 
<1*1J 
aaJ.1 

(all 

call 
amXi 
»11 


cc  ax  ■ 

OK 
«0 
OX 

HyCali 
Hrl^all 

»t 


V   i-ft  BSi   law?    {pi4  10^ 


oaJU 


1   l*lEur  •»■ 


l»t 


J 


Ivt^iv 


?ia:i*B2 


all 


CQ 


OAll 
cail 
ciail 

Q«li 
e*ll 
Ull 


PSl 

il 

cS&t 

rSaih 

dot 

pouaaj 

da«ta 

dot; 

daabi 

XT 


ckifc 

*3t 


«aJX 


If 


r  ■  ■»■  ■  !■■  ^ 


"use* 


bat 


Mil 


tlif 


bH?bi*-^^w 


OQ^IBT 


■ — -^-  Callus^  CQf  lUt 

Dili.  nar 

-all  CQ 


SK^  lom  i^iw  iti 


fMtt 


I3M 


can  K 


iitraa 

OAll 

oatJ 
«till 

oall 
call 


OP*' 

MyCall 
K 


L«  KSe  l««r9    (poLJa    Ul 


413  tp 


oull 
«11 
all 

E-44 


<Aab 


Lt 


r   ia  ftP(7  lo"-p    fplr    131 


d3« 


call 

all 


■11 


«vli 

opll 
call 
oall 
0411 
oall 
oa4l 

call 

£:m11 


Li 

la 

dot 


{   leiLBf  -H" 


dot 
da  ah 

en  II  pitLi*a3 

Oftll  pbuebS 

e«ll  dot 

d«ll  4ot 

D«ll  llafe 


GHll 

£7 

_j^  _                     4   P  *>» 

i«                   nil               d0« 

J  Intav  -t- 

4ftll 

iPt 

^ 

l«t;ar  *■* 

oftU 

ifait 

aU4 

u 

jm>._]>-^-     '*'"**_ji„ 

dot 

il^ — 

]%&11              oall 

^lU, 

!^t 

mil 

Jaah 

«*U 

peuaa.^ 

all 

tlarti 

t   iBcac  ^"Y" 

all 

dCit 

a*U 

djuh 

tiall 

dM«h 

oall 

pauaal 

call 

fiOT. 

J    figuco  ^B* 

nalJ 

^t 

oall 

dot 

aall 

dob 

Mil 

dot 

q«ll 

paused 

OaU 

dasK 

.   iat«ar  Ni" 

oaAl 

[*=t 

1»U 

da£ 

B»il 

piLum^ 

«11 

ds=; 

lw&<sar  "I" 

all 

diAjih 

all 

t 

i«9ia           «su 

1     1^^    ^o 

Mil 

A:C 

call 

^uli 

«4ll 

j^rma 

c*iJ- 

4»t 

I   ianw*   li- 

6hU 

dj3-_ 

oU 

i3t 

o«u 

fbt 

all 

paiUB^' 

oall 

att 

l,*CC*r   ■#' 

amll 

da^ 

(ritll 

P4yc£2 

aall 

dot 

.    la-tc«7   "r^' 

Ball 

d>*h< 

oUl 

dat 

4h11 

pauH'^j : 

4111 

dai.1i 

.-    3,*tt#f  *'k>' 

OKIL 

A*t 

eall 

dull 

oall 

tEiiiu*2 

daU 

dqe 

i  UeUT  "i" 

all 

oot 

o«i; 

paiufrZ 

o»J^ 

det 

:    1*GX«  *T* 

all 

4ftstL 

to  the  paddle  control.  You  can  manu- 
ally manipulaic  ihc  paddle  to  send  ei- 
ther a  dash  or  dot  lo  the  output.  To 
recall  how  it  works,  please  refer  to  the 
algorithm  chart  in  the  previous  article. 
If  no  dash  or  dot  inputs  were  low,  the 
program  comes  back  to  **Begin''. 
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Assembly  language  program 

The  smicture  of  this  assembly  pro- 
gram was  detailed  in  the  previous  ar- 
ticle. Table  2  shows  that  there  are 

some   differences  even   al   the   CPU 
equates.  There  are  two  more  counters 


added.  Counter  4  will  keep  a  delay 
constant  for  pauses  between  letters  in 
the  message.  Counter  5  will  store  the 
delay  constant  to  separate  words*  In 
the  Morse  code  structure,  pauses  be- 
tween letters  are  three  liines  longer 
Ihnn  pauses  between  dots  and  dashes 


«^t 

4Jl 

e.11 

dMii 

tuii 

^J 

"* 

i«t4M^ 

MyHifci: 

«11 

dD-t 
clBin 
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fl*J,X 
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'r        l*et*E       ^1^ 
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lii^fe  2,  An  assembly  language  program  for  a  modified  PfC  keyer. 
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in  the  letter,  II  is  equal  to  the  length  of  a  single  dash.  The 
duration  of  the  pause  between  words  is  equal  to  three 
dashes  or  nine  dots. 

After  you  are  familiar  with  assembly  programming,  you 
can  easily  understand  what  has  happened  in  the  lines  pre- 
ceded by  labels  "Start''  and  "Begin'*.  After  initialization  of 
counters  (merely  clearing  their  memory  cells),  the  program 


Name 

Description 

CI,  C3 

10  mF  25  V  electrolytic  or  tantalum  (DK  P5148-ND) 

C2 

1 00  nF  ceramic  (DK  P4924-ND) 

IC4 

15  nP  ceramic  (DK  P4905'NO)                                               ! 

LSI 

Piezo  buzzer  element  (DK  P9924'ND)                                   ' 

Q1 

2N2222  Of  any  general  purpose  NPN  siftcon  transistor  (OK 
PN2222ADICT-ND) 

RP1 

25k  potentiometer  (DK  CT2266*ND) 

SI 

Any  type  CW  keyer  padd  e 

S2~S6 

Any  type  push-button  switches  (e,g,,  DK  P8006S-ND) 

W 

78L05  smaJ]  5  V  positive  regulator  (DK  NJM78L05A-ND) 

U2 

PIC16F84  microcontroller  (DK  PIC16F84^04/P-ND) 

Table  3.  Fans  list. 


A  GREAT  gift  idea  for  yourself,  your  ham 
fnenci(s),  or  your  child's  school  library 

is  a  subscription  to  73  Magazine  ...  only  $24.97! 
Call  800-274-7373  or  write  to  70  Route  202  North, 

Peterborough  NH  03458 


TRANSMITTER  LOCATION 
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1 
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RA 

New  tixed  site  direction 

finders  provide  2  degree 

accuracy,  and  inclyde 

software  fortriangulation  from 

a  cenlral  control  site.  Mobile 

versions  also  airailable  covering 

50MHz  to  1  GHi 


JI^Doppler  Systems  Inc* 

I  Box  2780  Carefree.  AZ  85377 
J  Tel:  (480)  488-9753  Fax:  (480)  488-1295 

w^uu'.dops^xom 

European  Marketing  Director  Cfenls  Egan 

PO  Box  2,  Seaton,  Devon  EX  12  2YS  England 

Tel  &  Fax:  44  1297  62  56  90 
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Back  Issues 
of 

73  Magazine 
Only  55 .00  Each! 
Call  SOO- 274-7373 


The  New  Pools! 

Examination  Test 
Questions  &  Answers 

The  exact  quesiionSt  mahiple  choices 

and  answers  for  the  Technician  Class, 

General  Class,  Qtul  Extra  Class 

operator's  license. 


I^MmSSESS 
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Only 

S9.95 
Pius  $3.50  S&H 


Omega  Sales 

P.O.  Box  376 

Jaffrey,  NH  03452 

800-467-7237 


From  MILLIWATTS 

to  KILOWATTS 


RF  PARTS  HAS  IT! 

Complete  inventory  for  semcing 

Amateur,  Marine,  and  Commercial 

Communications  Equipment. 

•  Transmitting  TiJt>es  &  Sockets 

•  RF  Power  Transistors 

•  VHF/UHF  RF  Power  Modules 

•  Low  Noise  RF  FETs 

'    Bird  Electron  [OS  Wattmeters 

•  Doorknob  Capacitors 

'   Chokes        '  Broadband  Transformers 

Se  Habia  Espailol    ■    We  Export 


Visit  our  Web  Site  for  latest 

Catalog  pricing  and  Specials: 

http ;  // www.rf pa  rts.com 


ORDERS  ONtY 
1-800-RF-PARTS     *     1-800-737-2787 


ORDER  LINE  •  TECH  HELP  •  OtllVERY  INFa 
760-744-0700 


FAX 
760-744^1943 


TOUFflEE  FAX 
888^744-1943 


E-MAIL:  rfp@rfparts.com 


itfp 


435  SOUTH  FACIRC  STREET 
SAN  MARCOS,  CA  92069 


Starts  to  examine  iiVe  port  B  inputs. 
The  first  step  is  labeled  "MainCQ",  If 
RB2  is  still  high  (button  unpressed) 
the  next  line  insiniction,  "Goto  CQDX*\ 
skips  over  the  CQ  ine5;sage  and  ex- 
amines input  RB4. 

If  RB2  was  really  low,  the  program 
will  ignore  the  second  line  and  con- 
tinue from  the  third  one.  Actually, 
there  are  numerous  subroutines  being 
called  one  by  one  while  forming  Lhe 
message.  At  first,  subroyline  CQ  was 
called  three  times.  Next  is  called  sub- 
routine *'from'\  which  in  fact  gener- 
ates the  word  "de*'  in  the  radio 
message.  (U  is  impossible  to  name  this 
subroutine  as  "de",  because  this  com- 
bination of  letters  is  reserved  for  the 
PIC  microcontroner  and  is  forbidden 
for  use  as  the  label  or  subroutine 
name.) 

Then  subroutine  "MyCall"  was 
called  three  times,  "PSE"  once,  and 
"K",  The  first  CW  message  is  com- 
pleted, and  the  instruction  ''Goto" 
returns  the  program  to  "Begin," 

r  hope  this  gives  you  the  idea  of  how 
any  message  is  formed.  You  may  ex- 
amine how  it  is  organized  in  the 
'CQDX**.  "CQTESr\  '^QRZ,"  and 
*'QTHname"  portions  of  this  program.  It 
is  really  very  easy.  Subroutines  included 
here  also  invoke  other  subroutines  for 
dots,  dashes,  and  pauses. 

Please  pay  careful  attention  to  sub- 
routines ^^MyCali;"  '^M>QTH",  and 
*'Name."  You  must  understand  how  to 
change  the  sets  of  dots,  dashes,  and 
pauses  to  make  your  callsign,  QTH, 
and  name  available.  Remember  that 
you  have  to  call  each  time  the  subrou- 
tine produces  one  dot,  dash,  or  pause. 
These  subroutines  are  only  what  you 
need  to  change  for  correct  operation 
of  this  keyer  at  your  station.  First, 
merely  write  your  cailsign,  QTH, 
and  name  in  Morse  code,  using  dots 
and  dashes.  Then  substitute  them  by 
instruction  "Call"  and  appropriate 
subroutine  name.  Please  keep  in 
mind  that  pauses  between  dots  or 
dashes  are  included  into  both  sub- 
routines generating  dots  and  dashes 
(at  their  end).  This  means  that  you  do 
not  add  any  pause  after  Morse  code 
elements. 


Subroutines  "Pause2"  and  'U*''  pro- 
vide pauses  between  letters  and  words 
in  the  messages.  The  required  dura- 
tion of  these  pauses  was  achieved  by 
appropriate  selection  of  the  delay 
constant's  values. 

The  part  of  the  program  labeled 
'^paddle''  is  almost  the  same  as  what 
was  in  the  original  keyer  program.  One 
difference  is  in  subroutine  "Pause," 
The  delay  constant  was  changed  from 
14  to  9.  Why?  Because  when  the  keyer 
is  operating  from  the  paddle  any  time 
the  program  is  checking  five  micro- 
controllers' inputs  and  uses  5  proces- 
sor cycles  more  each  time.  This,  of 
course,  will  increase  the  pause  dura- 
lion  between  dots  and  dashes.  To  com- 
pensate for  this,  the  delay  constant  was 
decreased* 

Schematic  diegrant  and 
construction 

Fig.  2  shows  the  schematic  diagram 
of  the  improved  PIC  keyer.  The  only 
differences  from  the  original  keyer  are 
push-buttons  S2-S6.  They  are  nor- 
mally open,  and  are  intendai  to  pull  the 
PIC's  inputs  to  ground.  This  will  activate 
one  of  the  previously  determined 
messages. 

The  new  keyer  is  assembled  on  a 
small  35  x  35  mm  single-sided  printed 
circuit  board  (Fig.  3).  Please  note  that 
pads  are  provided  for  connecting  the 
push-bu lions.  It  will  give  you  a  variety 
of  choices  in  your  selection  of  push- 
buttons, paddle,  and  cabinet  for  linal 
construction. 

Summary 

Building  this  simple  keyer  will  help 
you  gain  knowledge  and  skills  through 
study,  experimentation,  and  construc- 
tion —  and  you  will  end  up  with  a  very 
useful  station  accessory  as  well!  Like 
most  amateur  radio  projects,  this 
project  is  ripe  for  further  improve- 
ments and  modifications.  Keep  in 
mind  thai  the  program  described  in 
this  article  utili/es  only  a  very  small 
part  of  the  PICl  6F84's  capabilities. 

I  want  to  express  my  gratitude  to 
my  friend  Dave  Evison  W7DE  for  his 
patience  in  reading  and  doing  some 
preliminary  editing  of  this  article. 
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MFJ  tunable  Super  DSP  filter 


O/iAj  MFJ  gives  you  tunable  and  prosrammable  ** brick  wafl"  DSP  Filters 


MPJ's  tunable  super  DSP  ^]ter  aiutoinart- 
callv  eliminates  heterodvues*  reduces  noise  and 
interference  stmulfaneofislv  on  SSB,  AMX  VV, 
packet,  AMTOR,  PAC IClk,  HTTV:  SSTV; 
VVel  AX,  FAX,  weak  signal  VHF,  EME,  satellite, 

Vou  jijet  SVlFJ's  tufUihle  FIR  linear  pTiasxe 
filters  thai  niinimi/e  ri rifling,  prevent  data 
errors  and  have  ^'briek  wall'"'  filter  response 
with  up  to  57  dB  attenuation  75  Hz  away. 

Only  MFJ  gives  you  5  in  mi  hit'  DSP  filters. 
Vou  can  tune  each  lowpass,  highpass,  notch* 
and  bandpass  flifer  includitig  optiiuii^ed  SSB 
and  C\\  niters.  Vou  can  vary  the  bandHidlh 
to  pinpoint  and  eliminate  interference. 

Only  \lhS  gives  you  S/aciory  pre-set  fil- 
ters and  \Q programmable  pre-set  filters  that 
yoti  can  customize.  Instantly  remove  QRM 
with  a  turn  of  a  switch! 

MFJ's  automatie  mnth  fitter  searches  for 
and  eliminates  multiple  heterodynes* 

You  also  get  MF-Fs  advanced  adaptive  noise 
reduvtion.  It  silences  backunumtl  noise  and 
QRN  Si}  much  that  SSBsij^nals  sound  like  FM, 

The  automatic  notch  and  adaptive  noise 
reduction  can  be  used  %vith  alt  relevant  tun- 
able pre-set  fillers. 

Automatic  gain  control  (AGC)  keeps  audio 
level  constant  during  signal  fade* 
Tunable  bandpass  /liters 

Narrow  band  signals  like  CW  and  RTTY 
jump  oui  of  QRM  when  yau  switch  in  MFJ*s 
exclusive  tunable  FIR  bandpass  filters. 

^'ou  can  tune  the  center  frequency^  from  300 
to  3400  Hz,  and  ^-ary^  the  bandw  idth  from  30  Hz 
to  2l(Hi  1 1/  "  from  super-light  CW  filters  to 
wide  razor-shaqj  Data  filters. 

Vou  can  use  two  tunable  tlltcrs  together.  For 
example,  tunc  one  to  mark,  one  to  space  and  set 
bandwidth  light  for  a  super  sharp  RTTY  llUer. 
Tunable  highpass/l^wpass  filters 

You  can  rune  the  lower  cutofT  frequency  200 
to  2200  Hz  and  the  upper  cutolT  frequency  1400 


US  Pktteni  D3?4MiO 
MFJ-784B 


SP  Jitter 


t4fldtgt«  fVcft-* 


^yjfl^^^ 


to  3400  Hz.  This  lets  you  create  ciisiojn  liJicib 
for  voice,  data  and  other  niodcs. 

Signals  just  75  Hz  away  literally  disappear  — 
they  are  reduced  57  dBi 

Automatic  notch  filter 

MFJ's  automatic  notch  filter  searches  for 
and  elimmaieii  multiple  heterod>Ties  in  milli- 
seconds. It^s  so  fast^  that  even  interferittg  CW 
and  RTTY  signals  can  also  be  eUminated. 

You  can  selectively  remove  unwanted  tones 
using  the  tw^o  manually  tunable  notch  filters  - 
an  MFJ  exclusive.  Knock  out  unwanted  CW 
stations  while  you're  on  CW. 

Adaptive  Noise  Reduction 

Noise  reduction  works  in  all  filter  modes  and 
on  all  random  noise  ~  while  noise,  static. 
impulse,  Ignition  noise,  power  line  noise,  hisB, 

The  LMS  algorithm  gives  you  up  to  20  dB 
of  noise  reduction.  Noise  reduction  is 
adjustable  to  present  signal  distortion. 
15  pre-set  filter*!  -  factory  set 
or  you  custom  program 

Vou  can  select  from  1 5  pre-set  filters*  Use 
for  SSB,  AM  CW',  packet,  AMTOR.  RXCTOR. 
RTTY,  SSTV,  Wei" AX.  FAX  or  any  mode. 

If  you  don't  like  our  pre-set  filters,  you  can 
program  your  own  —  an  MFJ  exclusive!  Save 
center  frequency/bandwidth,  iow^pas*S'highpai>i* 
cutoffs,  auto  manual  notch,  noise  reduction  ~ 
all  filter  senings  -  in  10  programmable  fi Uers. 

Plus  mare ,  .  . 

A  push-button  bypasses  your  filter  —  lets  you 
hear  the  entire  un filtered  signaL 

Til  Watt  amplifier,  volume  control,  input 
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level  control,  speaker  j auk.  TTT  :»cn^c  hue,  line 
level  output.  9'/jx27:x6  inches. 

Plugs  between  your  transceiver  or  receiver 
and  external  i^peaker  or  headphones,  use  12 
VDC  or  1 10  VAC  widi  MFJ- 13 1 5,  SI 495, 
Cable  Pack,  MFJ-5!  84,  S7.95,  includes  receiver 
cable.  DC  cable,  2  open-end  TNC  c:ihles. 

f  New  Features  \ 

MFJ's  exclusive  tunable  Spfjtting  Tone^  — 
accurately  tunes  even  the  narrowest  CW  filter. 

MFJ"s  exclusive  Adaptive  Timing"^  -  tuning 
rate  automatically  becomes  finer  as  you  narrow 
bandw  id  I  h  —  makes  narrow  filters  easy-to-use. 

MFJ's  exclusive  FilterTctlk^^^  -  sends  precise 
filter  settings  in  Morse  code. 

Has  automatic  notch  with  variable  aggres- 
siveness, new  quieter  272  Watl  audio  amplifier, 
new  speaker  switch  keeps  phones  always  active. 

Manual  and  automatic  notch  can  be  used 
together.  Noise  reduction,  automatic  notch  and 
custom  filter  you  saved  in  memory  is  selected. 

You  get  an  accurate  easy-to-use  input  level 
indicator,  improved  manual  notch  in  the  CW 
mode,  adjustable  hne  level  output,  more  Mark- 
Space  trequencies  and  baud  rates  tor  data  fiiters 
and  automatic  bypass  during  transmit  for  moni- 
toring CW  side  tone  J  voice  or  data  by  sensing 
the  PIT  fine. 


Firmware  Upgrade 
For  MFJ^784,  order  MFJ-55,  $29.95.  Gives 
you  mo.st  foal  1 1  res  of  the  MhJ-7H4B. 

60  clB  Null  wipes  out  noise  and  interference 


MFJ- 1026 


Wipe  out  noise  and  interference  before  it 
gets  into  your  receiver  with  a  60  dB  nulH 

I'lliminate  all  types  of  iiuiKe  —  severe  power 
line  noise  fi-om  arcing  transfonners  and  insLila- 
tora,  fiuorescent  lamps,  light  dimmers,  touch 

Add  DSP  te  any  MuMmode 

MFJ-7S1       ^^^  * 'brick  waH"  DSP 
*I29«  fi hcring  to  any  TNC  or 

timlti-mode  data  conirollcr 
t  t»pN  signals  buried  in  noise  and  QRM,  Under 
severe  QRM.  DSP  grcatlv  improves  copy  of 
Packet,  AMTOR.  FACTOR,  GTOR.  Clover, 
RTT\:  SST\:  WeF.'\X,  FAX,  CW  --  nearly  any 
digital  mode.  Autoniatic  gain  conlroL  On  Off 
Bypass  switch.  PEugs  between  transceiver  and 
multi-mode.  Uses  J 0-16  VDC  or  1 10  VAC 
with  MFJ-1312B,  S14.95.  4'/:x27is5  inches. 


controtled  lamps,  computers,  TV  birdies,  light- 
ning crashes  from  distant  diundersioniis,  elec* 
trie  drills,  motors,  industrial  processes  ,  .  , 

It's  more  effective  than  a  noise  blanker 
because  interference  much  stronger  than  your 
desired  signal  can  be  completely  removed  with- 
out  affecting  vour  signal. 

If  works  on  all  modes  -  SSB,  AM,  CW,  FM 
~  and  frequences  from  BCB  to  lower  VI  if. 

You  can  null  out  strong  QRM  on  top  of  weak 
rare  DX  and  then  work  him!  Vou  can  null  out  a 
strong  local  liam  or  AM  broadcast  station  to 
prevent  your  receiver  from  overloading. 

Cse  the  MFJ-lt)26  as  an  adjiisiable  pliasin\^ 
nenvork.  You  can  combine  two  antennas  to 
give  you  various  directional  patterns.  You  can 

D»»  for  your  MFJ-1278/B  

Plug  a  MFJ-7KQ     v^,,j  j^q  1 
^rickwair^DSP         i^©**    ^ 
filter  into  your  MFJ- 
1278/B  multi-mode  and  you  won*!  belie\e  your 
eyes  when  you  see  solid  copv  from  signals 
completely  buried  in  QRM!  MFJ'l278a  auto- 
mat icallv  selects  the  cofrect  DSP  filter  for 
Packet,  AMTOR.  Pactor.  RTllt^,  ASCII,  FAX, 
Color  SST\:  Naviex  or  CW    Plug  in  a  MFJ- 
780  and  copy  signals  that  other  muJti-nnxles 
can't.  Some  soldering  needed. 


null  out  a  strong  interfering  signal  or  peak  a 
weak  signal  ai  a  push  of  a  button. 

Easy-to-iise!  Plugs  between  transmitting 
antenna  and  transceiver  To  null,  adjust  ampli- 
tude and  phase  controls  for  minimum  S-metcr 
reading  or  lowest  noise.  To  peak^  push  reverse 
button.  IJse  built-in  active  antenna  or  an  exter- 
nal one.  MFJ's  exclusive  Cofistatrt  Amplitude 
Phase  CammP"^  makes  nulling  easy. 

RF  sense  T/R  switch  automatically  bypasses 
vour  transceiver  when  vou  transmit,  Adjusiabie 
delay  time.   Uses  1 2  VDC  or  1 10  VAC  witJi 
MFJ-1312B,  $14.95.  6'  ->xlV:x6V4  inches. 

MFJ- 1 025,  SI 59.95,  Like 
MFJ- 1026  less  buitl-in  active 
antenna,  use  cxlcniLiI  antenna. 


Free  MFJ  Cotnfog 

attd  \earesf  Dealer.. ,  800-64 --fSOO 


bttp://www^  mjjeti  terpnses*  votn 

1  Year  So  Matter  Hltat^^  warranlj  •  30  day  mone>' 
back  guarantee  {less  &li)  on  ordere  direct  from  MFI 

MFJ  ENTERPRISES.  INC. 

I  Box  494.  Mi^^.  State.  MS  39762 
1(662)  323-5869;  v-,  ..mst. Mon-Fri. 
FAX:  (662)  323-655 L  Add  s/h 


Tech  Help:  (662)  323-0549 

MFJ . . .  the  world  leader  in  ham  radio  accessories! 


Charles  R.  Solomon  K4CRS 
172  Lakeshore  Dr 
Harriman  TN  37748 
[Charons@bellsoulh,net] 


1 0m  Junk  Box  Amp 


More  tube -type  fiini 


f 


A  few  niontbs  ago,  I  was  trying  to  communicate  with  my  son  Mike  KC4DQR  on  10  meters- 
While  he  could  hear  my  1 00  watt  rig,  I  could  never  hear  his  25  watt  Realistic  HTX-1 00. 
We  live  about  50  miles  apart,  and  that  was  just  a  little  too  far  away  for  his  25  watt 
ground  wave  and  dipole  antenna  to  get  through.  I  figured  there  must  be  a  solution  to  this 
problem,  and  started  to  dig  into  the  or  junk  box.  Since  Radio  Shack  sold  the  HTX-1 00 
to  lots  of  hams,  I  decided  to  share  with  you  my  solution,  the  10m  Junk  Box  Amp. 


IwanLcd  Lhe  ampliller  lo  be  easy  to 
work  with,  simple  to  huiIcK  and 
rugged.  With  ihis  in  mind,  I  chose 
a  tube-Eype  ctrcuiL  Since  the  old  807 
mbes  are  still  quite  popular  as  drivers 
in  many  AM  broadcast  transmitters, 
they  are  easy  to  come  by  and  fairly  m- 
cxpensiv'LV  [f  you  use  lwo  of  ihcm  in  a 
parallel  configuraiion.  they  also  will 
produce  about  100  watts,  the  power  I 
was  looking  for.  Another  plus  was  that 
my  junk  box  contained  two  of  them! 

Construction 

The  hardest  part  oi'  lhe  construction 
was  building  a  suilable  chassis  out  of  a 
piece  of  aluminum  which  I  also  hap- 
pened to  have  on  hand.  Alter  much 


Photo  A.  FrofU  ric\\\ 
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beating,  hammering,  drilling,  and  a  few 
pop  rivets,  I  had  a  17-  x  5-  x  12-inch 
box  that  looked  a  lot  like  a  chassis.  In- 
stead of  building  on  the  outside  like 
most  of  the  older  lu  he -type  projects,  I 
built  the  amplifier  inside  the  box. 

The  box  of  junk  produced  a  suitable 
power  transformer  with  a  secondary  of 
550  volts  @  450  111  A,  which  was  recti- 
fied through  a  bridge  circuit  consisting 
of  eight  2^5  amp.  1000  PIV  diodes,  I 
wanted  it  lo  last! 

The  most  expensive  part  of  the 
project  turned  out  to  be  the  fillers.  I 
used  three  100  fiF  @  450  VDC  in  se- 
ries. Such  capacitors  are  not  easy  to 
fmd  now,  since  most  projects  are  solid 
state  and  use  low  voltage  capacitors. 
These  little  jewels  cost  S7,50  each. 

The  three  nesis- 
tors,  R3-R5,  ser\e 
10  equalize  tlie 
voltage  across  lhe 
capacitors,  and  also 
as  bleeder  resis- 
tors to  discharge 
the  capacitors 
when  the  unit  is 
turned  off.  The 
high  voltage  cir- 
cuit produced  a 
no-load  volta^re  of 


590  volts,  and  about  560  volts  under 
load. 

A  word  of  caution:  Keep  yaur  fin- 
gers dear  of  this  vrheft  the  unit  is  on. 
These  voltages,  producing  nearly  half 
an  amp,  can  be  dangerous.  Practice 
safety  at  all  times. 

In  order  to  make  the  tin  it  as  c  HI  c  lent 
as  possible,  I  used  a  tuned  circuit  to 
drive  the  tuhe*s  grids.  This  consists  of 
LI,  L2,  and  C7.  Since  tubes  like  to  see 
negative  voltage  on  the  grids.  C6  was 
used  to  block  the  negative  DC  from 
the  tuned  circuit.  To  generate  the  ncga- 
live  grid  bias  voltage*  I  used  a  6.3  volt 
filament  transformer  connected  in  re- 
verse to  the  5.0  volt  recti (ler  filament 
winding,  and  used  what  was  the  pri- 
mary^ winding  as  the  supply.  This  was 
rectified  by  another  bridge  connected 
with  the  positive  side  to  ground,  and 
filtering  the  output  with  C2*s  positive 
lead  to  ground.  The  voltage  produced 
here  was  exactly  what  was  needed,  bi- 
asing the  tubes  to  cut  off  when  no  sig- 
nal was  applied.  This  prevented  the 
need  for  any  kind  of  switching  to  turn 
the  amplifier  off  and  on,  since  the  ptale 
current  remained  at  zero  when  no  sig- 
nal was  applied  to  drive  the  circuit. 

The  resistor  R2  provides  a  small 
load  to  keep  the  voltage  stable,  and  CI 
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shorts  any  RF  lo  ground  iliat  maj  have 
sneaked  throuizh  RFCL  The  screen 
grids  were  supplied  through  R6,  which 
gave  a  litUe  higher  voltage  than  the 
specs  011  the  tube  called  for,  but  since 
}AUi  can  run  the  pi  ate  voltage  at  up  lo 
750  voils.  this  did  not  seem  to  be  a 
problem. 

The  parasitic  suppressors  in  the  plaie 
circuit  consist  of  56  ohm,  2  watt  car- 
bon resistors,  wiUi  three  lums  of  #16 
wire  wound  around  them.  I  used  the 
TLAR  method  to  figure  these  values. 
What's  the  TLAR  method?  Thai  Looks 
About  Righl!  The  ouiptit  is  a  standartl 
pi  network  consisting  of  CIO,  CI  L  and 
L3.  I  used  a  door  knob  capacitor,  C9, 
to  block  the  high  voltage  off  ihe  pi 


neiwork,  and  antenna-  The  RF  choke, 
RFC2  and  CI 2.  Wocfc  the  RF  from  the 
power  supply.  The  pi  ale  cunent  meter 
is  a  300  niA  imii,  shunted  by  CS  for  RF 
.suppression. 

HTX-100  Mod 

Since  it  is  not  practical  lo  design  a 
simple  RF  sensing  circuit  thai  will  re- 
spond to  an  SSB  signaL  I  decided  to 
modifs-  the  HTX-lOO  with  a  keying 
circuit  for  the  iOm  JB  Amp.  W'iih  the 
bottom  cover  removed,  I  looked  for  a 
place  on  the  PC  board  that  would  go 
high  when  the  mike  was  keyed,  and 
remain  high.  Several  places  were 
found.  I  used  a  triangular  land  in  the 
left-hand  corner  at  the  "'k\  which 


i 


X — tnir 


TODMS 
^   REAY 


HTX'KX)  SOrrOM  SDEIMTH  COVBi  EEJVICM[3 


Fig,  2*  Keying  cirvuit  modification  for  the 
Realistic  HTX-! 00. 


went  lo  a  positive  12  VDC  when  ihe 
mike  was  keyed. 

In  order  not  to  place  any  significant 
load  on  the  HTX-lOO  circuit,  I  coupled 
thai  poiiil  through  a  2.2k  1/2  watt  re- 
sistor to  a  simple  relay  driver  using  a 
2N2222  NPN  transistor  The  transistor 
was  mounted  on  a  small  PC  board 
etched  with  only  three  strips,  as 
shown.  From  ihe  collector  a  wire  was 
routed  through  an  existing  hole  in  the 
rear  of  the  HTX-KKX  and  a  second 
wire  from  the  (+)  side  of  the  powder 
plug  on  the  radi(5  was  routed  through 

Continued  on  [Xige  18 
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Photo  B.  interior  view. 

10m  Junk  Box  Amp 

continued  Jrom  page  J  7 

the  same  hole  and  attached  to  a  plug 
for  quick  disconnect. 

The  mating  plug  from  the  amplifier 
feeds  the  relay  Kl .  A  I N9 1 4  diode  was 
connected  across  the  relay  to  act  as  a 
shoning  device  to  protecL  the  2N2222 
from  voltage  generated  hy  the  Kl  coil 
when  ihe  relay  is  turned  off. 

Keying  the  radio  turns  on  the 
2N2222  and  closes  the  relay  in  the 
amplifier.  Since  the  radio's  speaker 
is  mounted  on  the  bottom  cover,  care 
must  be  exercised  to  mount  the 
transistor's  circuit  board  so  that  it 
doesn't  short  against  the  back  of  the 
speaker. 


Tuneup 

Tune  up  was  straightforward,  first 
tuning  the  pi  network  for  maximum 
power  into  a  Bird  wattmeter  and 
dummy  load,  dien  tuning  C7  in  the 
grid  circuit,  and  retouching  the  pi  net- 
work. When  properly  Itmed,  the  ampli- 
fier produced  about  95  watts  output, 
with  the  plate  running  about  250  mA. 
Of  course,  this  was  done  with  the  radio 
in  the  CW  mode.  All  amateur  transmit- 
ting equipment  must  be  able  to  send 
CW  —  ARRL  rule  number  1 ! 

During  the  1 999  Field  Day  contest,  I 
used  this  system  to  make  many  10  meter 
contacts  that  ranged  from  Florida  to 

Continued  on  page  40 


Photo  C  Complete  setup. 
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1                      Parts  List 

Part 

Description 

C1, 

6,8, 
12 

0,01  ^F  @  1  kV 

C2 

50  ^lF  @  150  VDC 

C3-5 

100^F  @  450  VDC 

C6 

0.01  uF  @  1  kV 

C7 

50  [.lF  variabfe 

C9 

500  pF  door  knob 

.010 

1 50  pF  variable 

C11 

1000  pF  variable 

Di-a 

1  kVPIV  @  2.5  A 

D9 

200  V  PIV  @  1A 

D10 

1N914 

Kl 

SPOT  reiay  12  VDC  coil 

d 

6T  #18  wire  i/2-in,  diam.  spaced  1  turn 
width 

L2 

3T#18  wire  1/2Hn.  diam,  spaced  1  turn 
width  or  coJd  end  of  LI 

L3 

5.5T  #10  wire  1-5/8-in.  diam,  2  in.  ong 

Ml 

0^300  mA  meter 

R1 

200  Q  1/2  W  carbon 

R2 

47  k,  2  W  carbon 

R3-5 

100  k  1/2  W  carbon 

R6 

2  k  5  W  wirewound 

R7-8 

56  Q  2  W  carbon 

RFC1 

2.5  mH  RF  choke 

RFC2 

2.5  mH  600  mA  RF  clioke 

T1 

1 17  VAC  primary,  secondary  550  VAC 
CT  ®  300  mA,  6.3  VAC  ®  2K  5.0  VAC 

®  2  A 

T2 

1 17  VAC  primary,  6.3  VAC  secondary, 
hooked  up  in  reverse  with  6,3  side 
connected  to  5.0  output  of  T1 

PJIisceilaneous 

SPST  taggte  switch 

2  X  SO-239  connectors 

Red  LED 

2  X  807  tubes 

Line  cord  and  plug 

Any  k.r 

id  of  insulated  2-conductor  plugs  (keying 
circuit) 

5  X  5-terminaf  so  cfer  ugs 

Porcelain  standoff 

2> 

t  PCB  tor  D1-D8  and  capacitor  bank 

17-  X  5-  K  12Hnch  chassis 

Table  1.  Parts  list. 


George  Palaki  WB2AQC 
84-47  Kendrick  Place 
Jamaica  NY  11432 


Vaya  Con 

The  radio  aniateurs  of  Spain 
Mallorca  and  a  side  trip  to  the  Princ 


part  2: 
ity  of  Andorra. 


During  my  tour  of  Spain,  I  took  a  side  trip  to  visit  tlie  amateurs  of  tlie  island  of 
Mallorca  in  the  Balearic  group.  Xavier  E^3.ALV\  editor  of  the  Spanish  CCl  Radio  Amateur 
magazine,  who  had  translated  and  published  several  of  my  traveiogues,  called  up 
Guillem  EA6YG  (Photo  A)  and  set  up  a  meeting  for  me. 


From  Baccetona,  I  look  a  fetry- 
bouL  of  the  Buqucbus  company, 
and  in  aboui  llirce  hours  I  ar- 
rived to  Pal  ma  de  Mallorca.  The  round 
irip  tickets  were  16,300  peseias.  about 
$1 10  at  ihe  rale  of  exchange  of  i48  pe- 
setas for  a  US  dollar  There  is  anoiher 
company,  ihe  Transntediterranea,  wliich 
is  cheaper,  but  the  journey  takes  twice 
as  long.  There  were  several  monitors 
on  board  lo  show  the  ilinerary  bul  none 
of  them  worked  properly.  You  could 
buy  some  food  on  board  but  it  was 
expensive. 

A  worried  woman  asketi  the  capinin: 
'* Ferryboats  like  thin  do  sink  often?'' 


'^No  Madame,  Just  once! "  was  the  reply. 
Many  hams  go  to  Balearic  Islands  to 
work  in  contests  or  just  operate  during 
ihe  ir  vacation. 

/  heard  of  one  wife  who  told  her 
DXpeditkmer  husband:  *^My  dean  I 
am  always  worried  when  you  leave  on 
a  trip. " 

"Don't  worry,  sweetheart,  I'll  be 
home  before  you  know  it.  ■ ' 

"That's  exactiv  h7fv  Fm  worried!'' 
said  ihe  wife. 

I  had  wanted  to  see  as  manv  hams  as 
possible  and  return  the  next  e\cning, 
hui  I  could  get  return  tickets  only  after 
three    days    because    it   was    during 

Seniana  Sanla,  a 
weeklong  religious 
holiday,  and  vaca- 
li  oners  were  re- 
turning home  by 
the  thousands. 

As  soon  as  1  got 
ofl^  the  boat,  I 
spoiled  Guillem 
Willi  his  cap  :vhow^- 

in*>    Ills    callstsn 
•to-  »» 

EA6YG,  and  his 
friend  Jose- Man  a 
EA6D0.  Guillem 
look    me    lo    his 


Photo  A.  Citillem  EA6YG  was  mv  .miide  in  Mallorca. 


house     in     Inca, 


northeast  of  Palma,  where  I  stayed 
three  days  while  he  was  driving  n\e 
around  to  various  cities  to  meet  the  lo- 
cal hams,  Guillem  vsas  licensed  in 
1983,  and  nowadays  is  not  as  active  as 
he  used  to  be.  He  has  several  jobs, 
such  as  hotel  receptionist  six  months  a 
year  during  Ihe  tourist  season.  He 
looks  like  the  captain  of  a  pii^ate  ship, 
so  he  may  indeed  ha\  c  ^.omcihin;:  else 


Photo  B.  Jost'-Maria  EAfyfJO  is  a  nil  red 
air  force  comimimcaiions  major 
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Pboia  C  Gems  EH6WS  and  Gabriel  EA6JT  operate  tnca  club 
smtion  EA6URI. 


Photo  E,  Gigi  EA6HL  Palma  de  Mtiliorca, 


to  do  when  the  hotel  is  closed.  Hts 
mosl  iniportanl  work  is  tn  manutacLur- 

ing  lelegraphic  keys.  During  ihe  years. 
he  had  made  about  40  different  types: 
straight  keys,  iambit;,  scmiaLitumaUc, 
iainbic  with  electrtmic  nicmoiies,  etc.. 
under  the  name  of  Llaves  Telegraficab 
Artesanas. 

Guillem  has  a  vertical  for  10-15-20 
meters,  a  multtband  dipoie  for  10  to  80 
meters,  and  a  discnne  for  30  to  1 ,300 
MHz,  used  for  2  meters.  On  the  low 
bands,  he  works  only  CW.  He  is  not 
connected  to  the  city's  power  line;  he 
is  using  solar  panels  and  a  generator. 
Also,  instead  of  using  the  city's  water 
supply;  he  has  wells  on  his  property- 
Guillem  EA6YG  has  QSL  cards  and 
his  E-mail  is:  [llatelm"@arrakis,esj. 

We  all  went  to  Palma  to  see  the  sta* 
tion  of  Jose-Maria  EA6D0,  a  retired 
air  force  communications  major 
(Photo  B).  He  started  in  amateur  radio 
in  1949,  the  vear  when,  after  World 


Plwio  D.  Marl-Cmvwn  EAdADY,  Porto  ColottL 
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War  n.  hamming  was  again  authorized 
in  Spain.  He  has  a  vertical  for  10  lo  40 
meters  from  Bulleniut.  a  TH3-MK3- 
type  3-element  yagi  for  10-15-20 
mcierSj  and  a  dual-band  vertical  for  2 
meters  and  70  cm.  His  rig  is  a  Drake 
TR-7.  running  150  W,  mostly  on  C\V. 
The  walls  of  his  shack  are  covered 
with  awards;  I  also  noticed  some  niili* 
lary^  medals  from  his  previous  occupa- 
tion.  a  framed  photograph  of  His 
Majesty  Juan  Carlos,  King  of  Spain, 
EA0JC.  and  his  QSL  card  As  do  vir- 
tually all  the  hanis  I  visited,  Jose- 
Maria  also  has  QSLs. 

In  Mallorca.  I  saw  many  windmills. 
The  mills  were  ail  in  ruins;  jus  I  Lbe 
wind  was  still  good. 

Guillem  took  us  to  his  radio  club  in 
Inca  with  a  station  EA6URi  f  Photo 
C).  There  we  met  Gabriel  EAfiJT,  the 
club's  president,  and  Genis  EB6WS, 
the  secretary^  They  run  100  W,  use  a 
computer,  and  have  QSL  cards.  Need- 
less to  say,  the 
CW  operators  use 
keys  made  by 
Guillem  EA6YG. 
The  club  has  28 
members;  some 
of  them  come  to 
mceiines  on  Thurs- 
days  from  8  p*m. 
to  sometimes  mid- 
night, 

Gabriel  EA6JT. 
licensed  in  !98L 
has  a  photo  studio 
close  to  the  club. 
He  works  RTTY 


and  color  SSTV,  and  is  on  packet  ra- 
dio. His  brother  Juan  EA6JS  lives  in 
Inca,  while  his  other  brother  Oswaldo 
EA6AUL  is  in  Palma. 

Genis  EB6WS,  licensed  in  1989,  is  a 
teacher  of  the  Catalan  language.  Hav- 
ing a  "B'*  license,  he  can  operate  only 
on  VHP  and  UHF.  meaning  from  2 
meters  up. 

Guillem  organized  a  common  dinner 
in  a  restaurant  and  a  hunch  of  hams 
showed  up:  Mari-Carmen  EA6ADY 
from  Porto  Colom  (Photo  D);  Gigi 
EA6HL  (Photo  E)  and  her  husband 
Bernardo  EA6HI  from  PLilma:  Miguel 
EA6SK,  a  chief  electrician  from 
Inca;  Mateo  EA6BH  (Photos  F  and 
G)  from  Palma  and  Bahia  Azul  (has 


Photo  E  Mateo  EA6B/i,  liahia  Azul  and 
Palma. 


Photo  O.  EA6BN  is  hands-on  when  if 
comes  w  tower  dhnhing. 

two  residences);  Gabriel  EA6JT  and 
Genis  EB6WS,  both  from  Inca;  and 
others.  I  was  advised  to  order  "Lomo 
con  Cor  (pork  loin  with  cabbage)  — 
boy,  I  did,  and  I  regretted  it.  I  did  not 
like  it  at  alL  I  even  wrote  the  naine  in 
my  notebook,  to  remember  not  to  ever 
order  it  again  in  my  life.  Using  a  mo- 
ment of  animated  discussion  and  lack 
of  general  attention,  I  slipped  my  plaic 
to  a  nearby  table. 

After  dinner,  we  continued  with  the 
visits.  We  went  northeast  from  Inca  lo 
La  Puebia,  or  Sa  Pobia  in  local  spell- 
ing. There  we  saw  Gabriel  EA6HY,  a 
teacher  of  electrical  sciences,  licensed 


Photo  fh  Gabriel  LA6HY  is  an  electrical  sciences  teachen 


in  1978  (Photo  H).  Gabriel  has  a  Hy- 
Gain  yagi  for  10-15-20  meters,  and  a 
dipole  for  40  and  80  meters.  He  uses  a 
TS-520S  with  a  remote  VFO  and  an- 
tenna tuner,  has  various  test  instru- 
ments, and  shows  off  homemade  acces- 
sories like  his  pi>wer  supply.  He  works 
on  SSB,  running  120  W;  for  RTTY,  he  is 
using  an  old  Loren^  clcctromecliiuiical 
teleprinter.  Gabriel  EA6HY  has  a  nice, 
colorful  QSL  card. 

On  our  way  to  see  another  ham,  in 
Manacor  on  the  eastern  part  of  the  is- 
land, we  met  Roberto  EA6ABI  (Photo 
I),  a  sergeant  in  the  Guardia  Civil  traf- 
fic department  who's  usually  roaming 
the  highways  on  his  motorcycle.  Here 
I  have  to  mention  that  the  roads  in 
Spain  are  in  excellent  condition. 
Robeno  was  licensed  in  1964;  he  came 
from  Madrid,  where  he  had  an  EA4 
callsign.  He  works  SSB  on  15  and  40 
meters,  and  on  2  meters  with  his  local 
friends. 

I  could  not  enter  the  Guardia  Civil 
building  where  he  has  his  station,  so  I 
photographed  him  in  front  of  ii,  show- 
ing his  antenna  in  the  background.  I 
also  took  his  picture  near  his  car  hav- 
ing his  callsign  on  the  back  window; 
EA6ABI.  In  Spain,  the  hams  are  not 
allowed  to  have  license  plates  with  ra- 
dio amateur  calls;  some  hams,  proud 
of  the  service  they  provide,  place  their 
callsigns  on  their  cars,  anyplace  they 
can.  In  case  of  Roberto,  any  place  he 
wants  —  who  will  start  an  argument 
with  a  sergeant  in  the  Guardia  Civil? 
Roberto  has  QSL  cards  with  the  em- 
blem of  the  Guardia  Civil:  a  sword  and 
the  fasces,  which  is  a  bundle  of  rods 
bound  together  about  an  ax  with  the 

blade  projectmg, 
suggesting  their 
roughness. 

We  stopped  for 
a  soft  drink,  and 
Tony  EB6HZ.  who 
happened  lo  walk 
by,  joined  us. 

A  traffic  cop  stops 
a  speeding  car  and 
starts  to  write  a 
ticket.  The  woman 
driver  says: 
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•  Covers  1 942 
to  1097. 

•  770  Receivers 
*660  Vanants 

•  Includes  98 
U.S.  and  IntL 
manufacturers 

•  Only  ^24,95 

This  huge  472  page  Third  Edition  Includes 
over  770  shortwave  and  amateur 
communications  receivers  made  from  1 942 
to  1997,  Here  Is  everything  you  need  to 
know  as  a  radio  collector  or  informed 
receiver  buyer.  Entry  information  includes: 
receiver  type,  date  sold^  photograph,  size  fit 
weight,  features,  reviews,  specifications, 
new  &  used  values,  variants,  value  rating 
and  availabilsty.  Ninety  eight  worldwide 
manufacturers  are  represented.  840  Photos. 
Become  an  instant  receiver  experti 

Universal  Radio 

6830  Americana  Pkwy. 
Reynoidsburg,  OH  43068 

♦  Orders;  800431-3939 

♦  Info:       614  866-4267 
www.universal-radio.com 


^^^ 
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PhfHo  L  Roberto  EA6A1H  sports  his  call  sign  in  his  rear  window 
—  no  ha  Hi  plates  in  Spain! 


Plwto  J.  GuiUermo  "Billy'"  EA6AHN  is  a  plnmber  who  makes 
goad  connt'ctions  all  aroimd  lite  ^lohe. 


Photo  K,  Michel  CM  MO  is  an  cjccouniant  in  Andorra;  Joan 
CJIUS,  co-owner  with  wife  Josefina  C32MV  of  a  toy  store,  is 
president  of  the  Radio  Amateur  Union  of  Andorra, 
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**Jamthe  Mifeof 
the  richest  man  in 
town  and  I  om  in  a 
venbighurn!*' 

*7  am  very  im~ 
pressed  Madame/^ 
says  the  cop. 
''And  !  am  writ- 
iufi  as  fast  as  I 
can: 

Have  you  heard 
this? 

fn  one  big  Eu- 
ropean country, 
one  inithon  people 
drive  dieir  cars 
while  they  are  in- 
toxicated.  Form* 
nateh\  this  nuni- 
her  is  get  ring 
smaller  ei^ery  day. 

Finally,  we  ar- 
rived at  our  desli- 
iiaLion  in  Porlo 
Crisio  and  visited 
Guillcmio,  or  Billy 
EA6ABN  (Photo 
J),  Licensed  in 
1984,  Billy  is  a 
plumber  who  likes 
to  make  friendi> 
all  over  the  world 
using  ham  radio. 
He  has  a  3 -e  le- 
nient vagi  for  10- 
1 5-20*40  meters 
from  Walmar  of 
Argeniina,  and  a 
double  wire  di- 
pole  for  1 2  and  1 7 
meters.  Billy's  rig 
is  a  TS-520S;  he 
is  running  100  W 
on  SSB  and  CW. 
He  has  worked 
232  DX  entities 
and  has  QSL 
cards.  I  saw  on 
the  wall  of  his 
sliack  maps,  charb, 
and  a  framed  QSL 
cand  from  EA0JC. 


In  Porto  Colom,  in  the  Si)Uthcasi  cor- 
ner of  the  island  of  Mallorca.  we  saw 
Mari-Carmen  EA6ADY.  whom  wc  had 
met  earlier  at  the  common  dinner  She 
is  handicapped  and  confined  lu  a 
wheelchair,  but  is  quite  active  as  a  ra- 
dio amateur  She  was  licensed  in  1 996 
after  she  saw  her  cousin  Paco 
EA3AUL  operating  in  Barcelona. 
Mari-Carmen  has  an  all-band«  6  to  80 
meters.  Diamond  vertical  antenna,  a 
dipolc  for  40  meters,  and  anoUier  one 
for  80  meters.  She  is  using  an  IC-735 
with  an  AL-8II  Anierilron  amplilier, 
works  only  SSB,  and  likes  lo  talk  with 
friends  but  speaks  only  Spanish,  She 
has  received  more  than  30  awards  and 
has  QSL  cards. 

In  Pal  ma  we  visited  Gigi  EA6HU  a 
secretary  in  a  commercial  company, 
and  her  husband  Bernard  EA6HL  a  ra- 
dio broadcaster  both  licensed  in  1979, 
They  operate  mostly  on  20  meter  SSB. 
Gisi  has  worked  lOOcniities:  Bernard 
is  doing  better  with  150.  They  use  a 
computer  and  have  a  common  QSL 
card. 

Oh,  the  ladies  of  Spain!  I  used  to 
dieam  about  them  when  I  was 
younger.  Now  I  forgot  what  I  was 
dreaming  about.  1  met  several  lady  op- 
erators during  my  travels;  some  were 
attached  to  man  operators,  others  were 
independent. 

A  doctor  calls  up  a  fie  of  his  patients 
with  the  results  of  a  test. 

''Senora  Virginia,  I  have  very  good 
news  for  you! " 

*^ Please  docton  don^t  call  me  Se- 
nora,  1  am  a  Senorita  ...  *' 

*7h  that  case,  Senorita  Virginia,  I 
have  some  bad  news!" 

In  Bahia  AzuL  we  saw  the  second 
home  of  Mateo,  or  Teo.  EA6BH.  His 
main  residence  is  in  Palma.  Mateo,  li- 
censed in  1966,  is  a  DXer:  he  needs 
only  five  entities  to  have  them  all.  In 
Palma.  he  has  a  TH3-MK3  Yagi  for 
10-15-20  meters,  and  a  dipule  for  40 
and  SO  meters.  Rigs  he  has  plenty:  TS- 
S5()S,  TR7,  TL-922,  10^229,  and  TS- 
44()S.  In  Bahia  Azul,  he  has  jnore 
room,  so  on  a  tall  Lower  Mateo  in- 
stalled a  4-element  quad  antenna  lor 
10-12-15-17-20  meters,  and  on  an- 
other tower  installed  on  top  of  his 
building  he  has  a  5-elemcnt  mono- 
bander  for  20  meters  from  KLM.  He 


also  has  a  4-eleineni  Hy-Gain  yagi  for 
6  meters,  a  dtpole  for  40  and  80 
meters,  and  a  vertical  for  160  meters. 
He  uses  a  Kenwood  transceiver  and  an 
AL-1 200  amplifier. 

Maleo  EA6BH  operated  several 
times  from  Equatorial  Guinea  as 
3C1DX.  He  also  had  a  license  and  the 
assigned  callsign  of  3C0DX  for 
Annobon,  but  first  he  could  not  go  be- 
cause of  transportation  problems,  and 
later  because  the  government  canceled 
the  license.  Mateo  has  two  types  of 
nice  QSL  cards. 

/  heard  of  a  DXer  who,  all  excited, 
calls  up  his  friend  and  asks: 

''Did  you  hear  the  station  from 
North  Korea?'' 

"I  certainly  did!  "  assures  the  friend. 

The  DXer  checks  all  the  bands  on  all 
the  modes  on  all  the  receivers  he  has, 
and  turns  his  ll-element  log  periodi- 
cal in  every  which  wa\\  hut  he  cannot 
find  the  station  from  North  Korea,  He 
calls  his  friend  again: 

"When  did  you  hear  the  station  from 
North  Korea?'' 

**Oh  it  could  be  a  week  ago!  " 

In  Manacor,  Guillem  took  me  to  the 
Majorica  **pearl  factory"  which  is  noth- 
ing more  than  a  huge  showroom  where 
busloads  of  tourists  go  to  spend  their 
money.  Without  any  doubt,  the  guides 
bringing  them  there  get  a  percentage 
of  the  sale.  While  the  buyers  never  see 
the  factory,  they  have  to  be  sure  that 
there  is  one  because  the  pearls  are  man 
and  machine  made,  and  they  never 
came  even  close  to  an  oyster,  I  knew 
all  that,  but  my  wife  did  not,  and  she 
gave  me  strict  instructions  to  bring 
home  some  pearls.  As  I  was  not  will- 
ing to  go  to  the  Soulh  Paeific  and  dive 
for  lhem«  the  only  alternative  was  to 
get  them  in  a  "pearl  factory."  The  only 
bright  side  for  me  was  that  when  I  left 
Barcelona  returning  home,  at  the  air- 
port I  claimed  and  received  the  sale 
tax,  called  IVA,  I  was  charged.  I  got 
much  less  than  I  thought  I  would,  but  I 
had  enough  to  pay  a  laxi  in  New  York. 
Otherwise  I  would  have  taken  the  bus. 

Everything  you  buy  in  Spain  is  sub- 
ject to  the  16%  IVA  tax  —  sometimes 
it's  included  in  the  sale  price,  while 
other  times   it's   added  to   it.   Many 
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Ham  Mall 

The  world*s  largest  internet  store  dedicated  to  Ham  Radio! 

www^HamMallxom 

This  is  the  internet  store  that  has  it  all!  Open  7  days  per  week  -  24  hours  per 
day.  Browse  through  our  catalog  viewing  piciiires.descriptions,  accessories, 
and  our  low  prices.  If  you  are  looking  for  a  hard  to  find  item.  Email  us  at 
Bill@HaniMalLcom,  and  we  w  ill  try  to  locate  it  for  you. 

Check  out  all  we  offer! 

Call  Wall      QSL  Manager  Listing      News,  Announcements  and  Specials 
Ham-to-Ham  Discussion  Groups    Ham  Shack  Photos 

Visa/MasieiCard  accepied  on  line.  Frcc  shipping  in  continental  US  on  all  orders  over  $  100. 

When  in  Seattle  visit  us  at: 

Radio  Etepot.  Suite  176,  5963  Corson  Ave.,  So,  Seattle,  WA  98108 
Phone  (206)  763-2936      Fax  (206)  763-4172 
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Photo  f,  CaHos  CSIVA  owns  the  Hotel  Fesra  Brava  in  Andorra 
la  Vella. 


I 


Photo  M,  Paqtiiki  CJJPfi  and  husbiuKf  Manet  C3IMF  share  a 
common  OSL  card. 


Phoio  N.  Jose  C3JJ0  is  a  manager  for  a  hniUing  construt^rion 
COiiijhiny, 
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coniiitumijrom  page  23 

prices  are  quoted  both  in  pesetas  and 

in  ** Euros/' 

Vij^iling  the  aniaicurs  of  ihe  ii^land  of 
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Mallorca  was  fun 
and  easv.  There 
was  one  single  in- 
stance when  we 
were  nol  success- 
ful GuiUem  called 
up  a  ham  in 
Manacor  to  ar- 
ranse  a  visit.  The 
ham  knew  that 
we  would  be  in 
his  town  on  a  Sat- 
urday, when  ii 
would  be  eas\  for 
US  to  see  htm,  bui 
he  insisted  we 
come  on  Sunday 
at  12  noon.  We 
took  the  loni! 
ride,  and  at  the 
agreed-upon  day 
and  time  we  ar- 
rived at  hi.s  phcc. 
Ciuillem  rans  the 
bell  for  about  10 
minutes,  but  ihene 
w'as  no  answer. 
We  waited  around 
another  20  min- 
utes, and  then 
Guillem  called  hiin 
on  his  mobile 
phone.  The  ham 
answered  by  say- 
ing that  he  had 
just  woken  up, 
and  would  open 
the  door  in  1 
minute^;,  Wc  ui 
another  half  an 
hour,  but  still  the 
door  was  not 
opened,  so  we 
left.  On  our  way 
back  to  Inca. 
Guillem  called  the 
guy  again.  He  said 
that  he  had  seen 
us  from  his  ter- 
race, and  if  we 
wanted  to  come 
back,    he    would 

open  the  dtx)L  We  declined  the  invitation. 
Talking  about  smart  hams:  One  of 

them  wanted  to  measure  the  height  of 

his  !owen  but  could  not  figure  out  haw 

to  do  it. 


Another  ham  said:  Let's  lay  it  on 
the  groutul  and  measure  it!'* 

"That  is  tio  good, "  said  the  first.  *7 
watit  its  lieigitt,  not  its  length!  " 

On  ni>  last  day  in  Mallorca,  Gtiillem 
EA6YG  look  me  lo  the  harbor  in 
Palma.  1  again  boarded  the  Buquebus 
fen7boat,  and  in  about  three  and  a  half 
hours.  I  was  back  in  my  ht>me  port  of 
Barcelona, 

Speaking  of  feny boats  again:  A 
tourist' arrives  at  the  pier  when  the 
boat  is  just  leaving.  A  man  tells  him  to 
jump  aboard.  The  tourist  hesiiates,  the 
man  gives  him  a  big  push,  and  the 
tourist  lands  on  the  deck,  hits  hitnself 
ami  passes  out, 

A  couple  of  minutes  later,  he  is  re- 
vived, looks  at  the  far  away  pier,  cmd 
exckiims:  ''Gee,  that  was  a  pretty  good 
jump,  if  i  do  say  so  myself!" 

An  editor  once  told  me  that  to  write 
a  good  story,  you  have  to  do  three 
things:  write  a  good  beginning,  write  a 
good  ending,  and  make  sure  that  the 
two  are  fairly  close  together.  As  I  re- 
check  mv  Mallorca  article.  I  reahzc 
that  I  have  failed  in  alt  three.  Well, 
there  is  always  a  next  time  , . . 

Attdoma 

Wlien  1  planned  my  voyage  to  Spain,  I 
thought  that,  being  already  in  the 
neighbt)rhot)tL  I  could  also  visit  An- 
dorra. This  tiny  little  country,  with  its 
seven  districts,  has  a  population  of 
over  60.00n.  The  official  laneuase  is 
Catalan.  It  has  a  parliament  whose  its 
only  female  member  is  a  radio  ama- 
teur Rosa  C31MN.  Not  bad  for  a 
country  that  ^ave  its  women  the  risht 
to  vote  only  in  1 970. 

The  country  itself,  a  member  of  the 
United  Nations  and  the  Council  of  Eu- 
rope, is  called  the  Principality  or  tlie 
Princedom  of  Andorra,  but  it  does  not 
have  a  "prince."  It  has  two  sovereigns: 
the  bishop  of  vSeu  d' Urge  1 1  and  the 
president  of  France,  none  of  tliem  be- 
ing "princes*'  as  we  would  think  of  it 

While  prepaiing  the  trip,  I  wrote  to  a 
couple  of  amateurs  asking  their  coop- 
eration in  meeting  Ux:al  hams.  I  re- 
ceived an  enthusiastic  answer  from 
Michel  C3 1  MO,  member  of  the  execu- 
tive board  of  U3.A.,  the  Radio  Ama- 
teur Union  of  Andorra,  saying  that  he 
would  ai-ranae  the  visits. 


From  Barcelona  I  took  an  early  mom- 
ing  bus,  paid  2,435  pesetas  (aboui 
$16,50),  and,  after  goins  ihroimh  the 
over-3 -mile -long  Cadi  Tunnel,  arrived 
in  three  hours  at  Andorra  la  Veila,  the 
capital  city. 

A  man  is  iuklng  a  bus  driver:  ''Can 
a  bus  like  this  go  on  a  winding  moun- 
tain road  at  100  miles  an  hour?" 

"Of  course  it  can.  Sin  **  says  the 
driven  "Once. " 

Another  one: 

A  man  is  desperately  running  after  a 
bus  going  downhill  A  bystander  yefis 
at  him:  ''Why  are  you  ru fining?  An- 
orher  bus  is  coming  soon! " 

"Yes,  but  I'm  the  driver  for  this 
one! "  yells  back  the  runner 

I  was  ready  to  call  up  Michel 
C31M0  (Photo  K)  when  he  showed 
up  and  recognized  me  by  my  cap  hav- 
ing my  name  and  calls ign.  First  we 
went  to  his  house  in  Santa  Coloma, 
built  on  a  hillside  with  his  58-foot 
tower  installed  32  feet  higher  than  his 
building.  Michel  C3IM0  is  an  ac- 
countant, and  his  wife  Rosa  C31MN 
works  in  an  aiiomey's  office;  both 
were  licensed  in  1979,  Ai  the  lime  of 
my  visit,  Ro^a,  member  of  the  parlia- 
ment, was  in  Brussels  at  a  meeting  of 
the  European  Interparliamentary  Union, 

Their  antennas  are  an  8-elemcnt  yagi 
for  10-12-15-17-20-40  meters  from 
Force  12;  a  9-element  vertically  polar- 
ized yagi  for  2  meters;  and  a  separately 
insialled  vertical  for  2  meters  and  70 
cm.  They  use  (mostly  him  rather  than 
her,  because  Rosa  is  not  \'ery  active) 
an  IC-738.  a  3  kW  PEPTremendus  II 
ampnrier  made  in  Spain  by  Ulvin, 
and  an  MFJ  Versa  Tuner  V  capable 
of  loading  that  high  power. 

Michel  C31M0  has  worked  over 
200  DX  entities,  works  SSB  and  RTTY 
has  packet  cluster,  and  for  logging  is 
using  Swisslog. 

MicheFs  favorite  words  are  '*no 
problem,"  meaning  "it  can  he  done."  Il 
happened  that  the  same  words  were 
my  least  favorite  ones,  because  I  heard 
too  many  times  *  QSL  no  problem"  and 
never  received  any  cards  from  the  fre- 
quent users. 

Talk  about  problems  ,., 

A  clerk  entered  his  big  boss's  office, 
smck  out  his  tongue  at  him,  threw  on 
the  floor  all  the  papers  from  his  desk, 


ripped  out  the  telephone  cord,  and 
pulled  the  waste  basket  over  the  boss  i 
head. 

Then  his  fellow  workers  stopped 
him,  saying:  **Jose,  we  were  just  kid- 
ding —  vou  did  not  win  the  national 
hlteiyf* 

In  Andorra,  there  are  three  classes  of 
personal  licenses  and  one  club  hcense. 
Class  1  has  the  C3I  prefix,  class  2  has 
the  C32  prefix,  and  class  3  for  Novices 
has  the  C33  prefix  and  entitles  the 
holder  to  work  on  VHF  and  UHF 
bands.  Club  stations,  and  there  is  only 
one  that  I  know  of,  are  using  C37  as 
the  prefix.  There  is  no  power  limit  for 
ihe  class  1  licenses,  which  makes 
sense  in  the  Andorra's  particular  situa- 
tion, where  most  of  the  statitins  are 
surrounded  by  1,000-  2, 000- foot-high 
mountains.  While  2-3  kW  are  helping 
push  the  signal  over  ihe  mouniains,  they 
don't  do  any  good  for  tiic  incoming 
ones. 

We  went  to  An- 
dorra la  Vella  to 
see  the  radio  club 
of  the  Radio  Am- 
ateur Union  of 
Andonra,  vv  hich  has 
a  couple  of  nioms: 
one  for  the  radio 
station  using  the 
C37RC  and 

C37URA  calls 
and  for  the  QSL 
bureau,  and  an- 
other one  for  tneet- 
ings  and  courses. 
The  club  awaixls 
the  5  W  5  dipkima 
fur  working  live 
Andorran  stations, 
each  on  a  differ- 
ent band.  There 
are  128  licensed 
hams  in  Andorra, 
and  they  mn  three 
open  repeaters  on 
I45.70  0(-), 
143.625(-),  and 
438.750(-)  MHz. 
The  club  has  sev- 
eral transceivers 
and  two  comput- 
ers, and  is  nicely 
decorated      with 


several  awards.  The  Union  has  a  Web 
page  at  [hup://www.sla.ad/ura],  and  its 
E-mail  address  is  [ura@andorra.adJ. 
Next  we  saw  the  station  of  Joan 
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Photo  O.  Jordi  CJIJI  manages  an  elect nmics  store  and  works 
anl\  on  SSB, 


Photo  Q.  Luis  C33LM,  Andorra  la  VelUt. 


C3!US,  the  president  of  the  Radit* 
Amateur  Union  of  Andorra.  Joan  wasi 
licensed  in  1984.  He  and  his  wife 
Josellna  C32MV.  own  a  toy  sli>re 
called  "Tic  Toe"  right  in  the  business 
center  of  Andorra  la  Vella.  Joai\ 
C3 tUS  has  worked  over  150  eon n tries 
only  in  SSB.  He  has  art  FT-IOOU,  is 
rLirining  2()0  W.  and  uses  a  computer 
His  anipliller  is  ...  what  else  but  a 
Spanish-made  Ulvin.  which  produces 
several  kWs,  His  antennas  are:  an  8-el- 
cmcni  yagi  for  It>  1 2- 15-1 7-20-40 
meters  from  Force  12,  a  dipole  for  the 
40  and  80  meter  bands,  and  a  vertical 
for  2  meters  and  70  cm, 
I  heard  a  story: 


Photo  P.  Santi  C3ISC,  like  many  Audornnt  hums,  uses  Swisshg. 
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Two  hemyset  men  are  walking  up 
the  street, 

A  young  rascal  is  yelling  at  them: 
^'Yoii  are  fat,  ytm  are  fat!** 

One  of  the  fat  men  gives  the  rascal 
100  pesetas,  ami  ihe  other  one,  sur- 
prised, asks  (he  giver:  *'He  called  us 
fat,  why  did  you  give  him  100  pese- 
tas?'' 

*  Because  tunv  he  thinks  he  can  get 
sotne  money  if  he  calls  somebody  fat^ " 
the  first  replies,  *' and  one  of  these  days 
somebody  will  beat  ihe  hell  out  of 
him!'' 

Michel  tot)k  me  to  Carlos  C31UA 
(Photo  L),  to  his  second  house,  way 
up   on   the   mountain,   at   6,400  feet 

above  the  sea 
level,  Tlierc  he  has 
a  TS-430S  and  a 
TS-690S,  followed 
bv  an  Ulvin  3  kW 
ampHfier  for  the 
lower  bands,  and 
a  TS-790E  for  2 
meters  and  70  cm. 
Carlos  has  several 
antennas  on  three 
towers:  The  first 
tower,  a  48-footcn 
has  two  5-cle- 
ment  monoband- 
ers^  one  for  10, 
the  other  for  20 
meters.  His  sec- 
ond tower,  a  32- 
footer.  has  a 
5'elemcnl  mono- 
bander  for  1 5 
meters,  and  a  2- 


elemeni  monoband  \atii  for  40  meters. 
His  third  to  wen  again  a  48- footer,  has 
a  6-c!cment  quad  for  2  meters  to  con- 
nect him  with  his  main  house  down  in 
the  valley.  A  delta  loop  iV>r  SO  meters 
and  a  i5-element  yagi  for  2  meters 
complete  his  antenna  I'arm* 

Carlos  C31UA  is  a  senator  in  the 
municipality  of  Andorra  la  Vella;  I 
think  that  is  equivalent  to  our  city 
councilman.  He  owns  and  runs  Hotel 
Festa  Brava,  v^here  he  has  a  4-eiement 
yagi  for  1 0- 1 5-20  meters  from  KLM.  a 
5-element  yagi  for  6  meters,  and  an  in- 
verted V  for  40  meters.  Down  there  he 
uses  a  TS-69()S.  Carlos  docs  computer 
logging  and  he  made  over  300  DX 
entities. 

In  Anyos,  we  saw  Manel  C31MF 
(Photo  M).  a  bank  employee  licensed 


Photo    R,    Carles    C3JSD    is   a    retired 
banker. 


in  1 982.  With  a  TS-930S  and  a  TL~922 
amplifier,  he  is  mnning  500  W  and 
works  only  on  SSB,  He  has  a  vertical 
Hiisiler  anlenna  for  10-15-20-40-80 
meters  and  a  log  periodic  installed  ver- 
tically. His  wife,  Paquila  C3IPR,  was 
licensed  in  1983.  They  do  computer 
logging  with  a  home*niade  program. 
The)  have  a  common  QSL  card  for 
both  of  them. 

In  Les  Escaldes,  near  the  radio  club, 
lives  Jose  C33JO  {Photo  N),  a  man- 
ager for  a  building  construction  com- 
pany, licensed  in  1996,  His  antenna  is 
a  Cushcraft  R7000  for  10-15-20-40-80 
meters,  his  rig  is  a  TS-570D,  and  he 
works  only  on  SSB.  He  uses  a  com- 
puier  with  Windows  98,  and  logs  with 
Swisslog,  a  program  which  seems  to 
be  widely  preferred  by  Andorran  hams* 
He  has  QSLs,  as  all  C3  amateurs  I 
visited  have. 

Also  in  Les  Escaldes  we  saw  Jordi 
C31J1  (Photo  O),  licensed  in  1996,  af- 
ter he  saw  his  friend  C3  IMF  operating 
his  radio.  Jordi  is  an  administrator  of 
an  electronic  store  —  I  ihink  we  would 
call  that  a  manager  He  has  a  Cushcraft 
R7^  and  for  a  rig  he  uses  an  Fr-840 
with  100  W.  Works  only  on  SSB,  has 
over  140  DX  entities,  and  for  logging 
he  is  using  —  guess  what?  —  yes,  the 
Swisslog, 

A  ham  sold  his  friend  an  old  irans- 
ceiver^  but  he  did  not  receive  payment 
for  a  long  time.  After  a  while,  tiie  ham 
tells  his  friend:  "I  see  you  are  nor  go- 
ing to  pay  far  the  transceiven  so  III 
make  a  gift  of  if  to  yotL  ** 

**No    way, "    says   the   other   ham. 
''Sooner  or  later  I'll  pay  you,  hia  if 
you  feel  like  tnaking  a  present,  please 
give  me  a  power  stipply  to  go  with  it! " 

Continuing  the  visits,  Michel  took 
me  to  Andorra  la  Vclla  to  see  Xavier 
C3IPM,  a  computer  and  office  equip- 
ment salesman.  Xavier  has  a  neat  little 
station  with  a  computer  using  Win- 
dows 95.  He  started  as  a  CBer,  but  in 
1996  he  got  his  ham  license.  He  has  a 
vertical  5-band  Hustler  antenna,  works 
DX  with  an  FT-890  using  100  W,  but 
only  on  SSB.  Xavier  also  has  QSL 
cards, 

Tony  C3 1 AL  is  the  broiher-in-law  of 
Xavier  C31PM.  Licensed  in  1996, 
Tony  is  a  heavy  machine  operator.  He 


has  an  IC-707  feeding  1 00  W  into  a 
Spanish-made  3-elemcnt  yagi  for  10- 
15-20  meters  or  a  wire  dipole  for  the 
40  and  80  meter  bands.  Tony  has 
packet  and  DX  cluster,  uses  Swisslog 
for  logging,  operates  only  SSB,  has 
over  70  DX  entities,  and  has  QSL 
cards. 

Also  in  Andorra  la  Veil  a,  we  visited 
another  Tony,  this  one  is  C310E  Li- 
censed in  198L  he  in.s tails  and  main- 
tains heating  systems.  Tony  has  a 
nvtiiiable  dipole  for  10-15-20-40  meters, 
and  a  TS*-940S  transceiver  followed  by 
a  TL-922  am  pi  i  tier  capable  of  supply- 
ing 2  kW  PEP  He  works  SSB,  SSTV, 
and  CW  on  keyboard,  is  a  DXer  with 
over  300  entities,  and  has  the 
5BDXCC  and  scores  of  other  awards. 
He  worked  EA0JC,  probably  one  of 
the  second  operators,  Jose  or  Isaias; 
few^  ever  had  the  chance  to  work  with 
the  first  operator,  HM  Juan  Carlos,  the 
King  of  Spain.  Tony's  wife  Ermiias 
C32VA  was  licensed  in  1987rTony  has 
QSL  cards;  I  had  a  QSO  with  him  and 
we  exchanged  cards.  Ermitas  doesn't 
have  any. 

Also  in  the  capital  city,  we  went  to 
see  Sant!  C3 1 SG  (Photo  P),  He  was  li- 
censed in  1987  and  is  working  in 
banking.  He  has  an  FT- 1000  —  what 
else  would  a  banker  use?  For  an  ampli- 
fier, Santi  uses  a  TL-922,  feeding  2 
kW  PEP  into  a  2-elemcni  yagi  for  10- 
1 5-20  meters.  He  has  over  1 80  DX  en- 
tities worked,  only  on  SSB,  Santi  is 


using  the  Swisslog,  which  it  seems 
comes  with  the  Andorran  citizenship.  1 
had  QSOs  with  Santi  and  received  his 
card.  His  brother  Joaquin  is  EA3BQR. 

Luis  C33LM  (Photo  Q).  in  Andorra 
la  Vella,  is  an  auto  mechanic.  He  got 
his  Novice  license  in  1996.  With  a  TS- 
570D  he  is  feeding  100  W  into  a 
Cushcraft  R7000  vertical  antenna.  He 
has  DX  cluster,  has  worked  over  60 
DX  entities,  has  QSL  cards,  and  is 
logging  with  ...  Swisslog. 

In  Aixirivall,  high  up  on  a 
mountaintop  at  3,200  feet  above  the 
sea  level,  is,  the  house  of  Carles,  or 
Carlos  in  Castilian.  C3 1 SD  (Photo  R). 
His  house  may  be  way  up  but  the  sur- 
rounding mountains  are  ever  higher. 
He  retired  frum  banking  and  was  li- 
censed in  ]  960,  His  antennas  are  a  6- 
element  yagi  for  10-15-20  meters,  and 
separate  wire  dipoles  for  40  and  80 
meters.  He  has  an  FT-980.  an  FT- 
90 1  DM.  and  an  FL-2 1 OOB  500  W  am- 
plifier  With  a  second  Sommerkamp 
SL-7000  amplifier,  he  can  push  700  W. 
Carlos  works  SSB,  SSTV,  RTTY.  and 
CW  with  the  keyboard. 

1  worked  Carlos,  sent  a  card  to  his 
manager  CTl  AMiC  but  did  not  receive 
anything  back.  I  did  not  leave  until  he 
filled  out  a  QSL  for  me.  I  did  not  go  up 
the  mountain  for  sightseeing! 

Even  higher  up  the  mountain  than 
the  house  of  Carlos  lives  Fred  C31HK, 

Continued  on  page  40 
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LM.  Gottlieb  W6HDM 
1827  MadiSon  Avenue 
Redwood  City  CA  94061 


Cold  Fusion,  Hot  Speculation 

OK  experimenters,  get  ready  to  do  this  on  your  kitchen  table. 


My  considerable  involvement  as  an  electronics  consultant  to  physicists  and  chemists 
investigating  cold  fusion  naturally  left  me  with  my  own  interpretation  of  this  elusive 
phenomenon.  My  opinion  iviii  be  found  a  bit  off  the  beaten  path,  but  in  any  event  it 
should  provide  food  for  thought 


The  yscTulness  ol'  an  energy 
source  lor  human  needs  decrees 
thai  il  should  be  available,  ecu- 
nomic,  convenienu  and  safe.  These  ai- 
ixibutes  arc,  of  course,  ioler-related. 
Appraised  tVom  any  vieupoini,  the 
promise  of  abundani  energy  from  a 
simple  apparaiuti  via  ''cokl  lusion'*  ap- 
peared almosl  too  good  to  be  true. 
This,  alas,  apparently  turned  out  to  be 
so!  Nonetheless,  a  minority  of  credit- 
able investieaion>  feel  more  misht 
liave  been  involved  Uian  'smoke  and 
mirrors"  or  had  science. 

Yet,  any  researcher  com  inning  to 
claim  demonstration  of  this  elusive 
phenomenon  risks  both  reputation  and 
paycheck.  Prolessionais  and  the  public 
are  both  fed  up  widi  repclitive  reports 
of  nonrepetilive  performance.  The 
whole  bizarre  scenario  evokes  queb- 
tions  and  speculations.  Are  we  to  as- 
sume that  all  of  the  scientists  and 
technologists  purposely  or  tnadverl- 
enily  made  fraudulent  inieipretaiions? 
Or,  were  they  such  inept  cK]:icrimental- 
ists  that  they  became  victims  of  their 
own  negligence?  Attempts  to  provide  a 
soul-satisrytng  answer  seem  onI\^  to 
deepen  the  dilemma.  In  any  event,  a  ba- 
sic setup  for  (allegedly)  demonstrating 
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cold  fusion  on  your  kitchen  table  is 
shown  in  Fig.  L 

An  interesting  speculation  can  be 
made  uithout  recourse  to  tbmiidable 
maUiemalics  or  esoteric  physics.  (This, 
indeed,  is  the  general  prelude  to  more 
rigorous  analysis,)  Let's  suppose  that 
the  reports  of  inordinately  high  energy 
generation  were  valid  observations, 
but  that  the  responsible  reaction  was 
noi  necessarily  nuclear,  but  rather  an 
enhanced  chemical  type  hitherto  un- 
recognized. A  couple  of  examples  in 
nature  may  hope fu IK  lend  credence  to 
such  an  idea. 

Consider  that  noble  beast  of  burden, 
the  horse.  After  imbibing  a  small  p(>r- 
tion  of  a  liale  of  hay,  he  is  able  to  trans- 
port his  several-hundred-pound  pay- 
load  for  a  few  hours  over  rough  and 
even  hilly  terrain.  A  little  "horse 
sense"  disposes  of  the  need  for  exten- 
sive thermodynamic  calculations  — ^ 
there  is  no  way  oxidation  or  combus- 
tion of  the  meager  quantity  of  dried 
grass  can  luel  the  work  output  by  fa- 
miliar chemistry.  Surely,  there  resides 
a  mystery  of  energy  conversion  in  this 
beast's  digestive  metabolism^  or  in  its 
muscular  system.  How,  indeed,  does 
he  get  so  mucli  bang  for  the  buck? 


In  a  similar  vein.  yt>u  think  of  the 
several-hundrcd-kilometcr  flights  of 
migratory  birds,  sometimes  but  feted 
by  sustained  headvsinds.  The  energy 
conversion  for  this  athletic  feat  appar- 
ently derives  from  a  handful  of  bugs, 
seeds,  or  hemes,  but  how?  Here  again, 
an  accounting  based  upon  the  data  and 
rules  of  physics  and  chemistry  falls  far 
short  of  satisfaction.  A  model  airplane 
laden  with  sufticienl  fuel  for  such  a 
flight  would  never  take  off.  And,  this 
would  remain  uiie  even  if  its  motor 
operated  with  an  idealized  Camol- 
cycle  and  had  friction  less  bearings,  or 
if  its  propeller  screwed  through  the  air 
with  100%  efficiency.  It  clearly  be- 
hooves us  to  specnlaie  about  the  possi- 
hiliiv  of  greater  enernv  extraction  from 
matter  than  we  have  been  accustomed 
to  deal  with,  i,c.,  a  conversion  process 
somewhere  between  nuclear  and  "ordi- 
nary" chemical  reactions. 

Interestingly,  the  discipline  of  chem- 
istry can  be  viewed  as  an  arbitrary  (but 
academically  convenient)  classifica- 
tion  of  electronics.  This  is  because 
most  chemical  reactions  result  from 
displacements  or  exchanges  of  elec- 
trons in  the  outer  orbits  of  atoms*  Eneniy 
invested  in  these  electrons  thereby 


ELECTROCHEMICAL 

CELL 


Input  Energy  =  fE)  (II  ffimel 


Platinum  and  palodium 

electrodes  are  used  in 

order  to  'soak  up'  the 

deuterium  atoms 

of  the  heavy- water 

electrolyte. 


WATER 


THERMOMETER 


Output  energy  can  be 

calculated  from  the  known 

water  volume  and  the 

temperature  rise. 


Fig.  L  Basic  setup  for  demomtrating  coldfiisiofi  hopefidly.  Allegedly,  the  heat  energy 
represented  by  die  temperature  rise  in  the  surrounding  wawr  can  exceed  die  energy  in- 
pui  to  die  electrochemical  cell.  The  elusive  phenomenon  is  supposed  to  occur  onh  when 

the  elect  rolyte  of  the  cell  is  heavy  water  (deitierittm  oxide,  where  deutenutn  is  an  isotope 
of  '* ordinary  ^^  hydrogen),  ft  is  claitned.  moreover  that  nuclear  fusion  reveals  itself  by 
liberation  of  neutrons  from  the  celL  (Trace  amounts  of  substance  can  Ijc  added  to  the  cell 
to  improve  iJs  electrical  conductivity.) 


becomes  available  Lo  us.  usually  in  the 
form  of  heat  or  electricity,  Altlioiish 
these  facts  of  life  must  be  '*old-hat''  to 
most  readers,  certain  ramifications  de- 
rived therefrom  should  prove  worthy 
of  consideration  in  our  search  for 
higher  energy  yields. 

The  ''universal  tcchnt^loiiical  de- 
vice"  can  lend  insight  to  our  etforts;  as 
shown  in  Fig.  2,  it  is  a  sandwich  of 
three  sections.  Depending  upon  the 
conductivities  and  junction  character- 
istics of  these  sections,  a  wide  variety 
of  practical  devices  can  be  realized. 
All  stem  from  manipulation  of  the  eti- 
ergy  levels  of  electrons.  Included  are 
the  capacitor,  the  electrochemical  cell, 
the  fuel  cell,  the  Lhermoeleclric  cooler, 
the  transistor  ihc  solar  cell,  and,  with 
mirrored  inner-surfaces  of  the  outer 
sections,  even  the  laser. 


The  device  mobi  like  the  cold  fusion 
apparatus  is  probaM}  the  electro- 
chemical celL  This  is  interesting  in  the 
light  of  the  vigorous  development  now 
underway  lo  squeeze  more  energy-per- 
pound  from  batteries  for  electric  ve* 
hides.  Progress  has  been  made  by  the 
use  of  exotic  materials,  but  here,  too, 
the  solution  could  conceivably  assume 
the  fomi  of  an  enhanced  chemical  ac- 
tion thus  far  guarded  in  secrecy  by 
Mother  Nature. 

Allusions  to  "enhanced  chemistry" 
need  not  suggest  far-out  science  fic- 
tion; we  are  already  acquainted  with 
phcjiomena  akin  to  ordinary  chemical 
reactions,  hut  with  inordinaicly  unique 
yields,  A  gocxl  example  is  that  of  pho- 
tosynthesis. In  this  everyday  process, 
plants  convert  carbon  dioxide  and  light 
energy  into  the  carbohydrates  which 


Fig.  2.  The  universal  technological  device. 
The  electronic  behavior  of  this  system  is 
governed  by  appropriate  selection  of  con- 
ductivity and  surface  characteristics  of  the 
three  sections.  You  can  thereby  produce  a 
capacitor  an  electrochemical  celL  a  fuel 
celi  an  electroplater,  a  transiston  a  solar 
celt,  a  thermoelectric  cooler  and  interest- 
ingly, a  cold  lusiun  apparatus.  The  operat- 
ing principle  of  the  latter  device  remaitis  a 
tantalizing  mystery. 


feed  and  fuel  their  metaboUsni,  Texts 
freely  concede  we  have  not  yet  at- 
tained a  firm  grasp  ol'  tlic  complex 
chain  of  reactions  underlying  this  re- 
markable conversion. 

Another  process  qualifying  as  "en- 
hanced chemistry"  is  the  environmen- 
tally destructive  deplelii>n  of  millions 
of  o/one  atoms  by  a  single  chlorine 
atom.  Such  a  transformation  is  in  a 
league  by  itself  compared  lo  more  or- 
dinary chemical  reactions,  where  die 
exchange  of  atoms  occurs  on  a  tll-for- 
tat  basib. 

Finally,  consider  the  principle  of  the 
laser.  Here,  too.  a  unique  output  comes 
about  via  appropriate  manipulation  of 
the  energy  levels  of  electrons  sur- 
rounding the  atomic  nucleus  —  cer- 
tainly suggestive  in  part  lo  behavior  in 
garden- variety  chemistry. 

The  diversity  of  results  from  such 
dilTerino  chanses  in  the  cnerizx  levels 
of  orbitine  electrons  should  induce 
open-nlindedne^^  ^uth  regard  to  the 
tantalizing ly  erratic  phenomenon  of 
*'cold  fusion."  (We  can  let  the  academ- 
ics affile  the  appropriateness  of  the 
lemiinology  —  nuclear  fusion  may  not 
be  invtih  ed.) 

Comlnued  on  page  41 
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For  the  Above  and  Beyond 

C  ro  wd 

Here's  a  neat  RF  modulator/detector  for  use  with  surplus  microwave  SWR  meters. 


Microwave  test  equipment  has  never  been  plentiful  or  inexpensive.  Tliis  fact  becomes 
readily  apparent  as  soon  as  you  want  to  make  a  measuivment  of  power,  gain,  frequency, 
and  so  forth.  Here's  something  you  can  build  for  yourself 


The  earliest  microwave  experi- 
menters found  value  in  modu- 
laling  their  hourccs  with  i\  I  kHz 
lotie  and  using  :i  simple  crysia)  delec- 
Lor  lollowed  by  a  tuned  audJi>  aniplitler 
and  xoltmcier  as  a  measurement  tool. 
The  technique  was  quickly  adapted  lor 
use  with  slt^UeJ  lines  lor  making  im- 
pedance  and  SWR  measurements. 

Even  today,  the  technique  is  used  Inr 
amateur  radio  VHF/UHF/Microwavc 
antenna  gain  measurement  cuntesis.  A 
lonc-modulaied  oscillator  or  siEna!  srcn- 
eralor  \\  iih  a  broad  bcam\\  idth  antenna 


is  used  as  a  source,  and  a  crystal  or 
video  detector  followed  bv  an  HP  415 
or  similai'  SWR  meter  is  used  to  make 
power  measurements  relative  lo  an  an- 
tenna with  known  gain. 

This  idea  works  well  if  your  source 
can  be  easily  amplitude-modulated 
(AM),  However  most  microwave 
brick  oscillators,  klystrons,  and  Gunn 
diodes  do  not  lend  themselves  lo  direct 
AM  modulation.  Most  can  easilv  be  Fre- 
quency  modulated  (FM),  but  .\M  must 
be  done  with  an  cxlcrnal  modulator 
such  as  a  PlN-diode.  The  only  PIN* 


Photo  A.  Fwtu  vww  of  moduhihfr/deteciQK 
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diode  switches  I  own  exhibit  a  large 
reflected  impedance  difference  be- 
tween their  on  and  off  states  which  can 
upset  the  stability  of  some  sources. 

I  wanted  to  be  able  lo  test  with  a  va- 
riety ol  microwave  sources  without 
having  to  build  a  unique  dedicated 
modulator  for  each  source,  so  I  de- 
cided to  modulate  the  receiver  instead 
of  the  transmitter.  This  idea  is  not  thai 
much  different  than  what  is  done  witli 
a  Dicke  radiometer  or  even  the  earliest 
automotiv  e  radar  detectors.  The  idea  is 
to  chop  the  input  line  to  the  detector 
With  no  RF  present,  there  is  no  output 
When  RF  is  present,  the  output  is  an 
AC  sijinal  at  the  chopping  frequency, 
proportional  lo  the  amplitude  of  the  in- 
coming RF.  The  only  difference  be- 
tween the  two  approaches  is  diat  with 
this  system,  the  meter  will  respond  to 
all  RF  present,  whereas  wiili  die  modu- 
lated source,  tlie  meter  only  responds  to 
the  modulated  RF.  While  a  simple  RF 
bandpass  filter  should  cure  any  inter- 
ference problems  if  they  occur  I  have 
yet  to  need  one. 

Years  past,  at  a  hamfesi,  I  had  pur- 
chased several  Hewlett-Packard  (HP) 
PIN-diode  SPDT  switch  modules  as  an 
investment  that  now  seemed  ideal  for 
the  task.  All  1  would  ha\  e  to  do  would 
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Fig.  L  Block  diagram  of  HP  415D  modalawr/deiecwr. 


be  to  feed  the  received  RF  to  one  of  the 
swilches,  turn  the  swiich  on  and  off  at 
a  1  kHz  rate,  and  follow  the  switch  with 
a  broadband  RF  dctecton  The  result 
would  be  a  universal  adapter  to  allow 
me  to  use  my  HP  41 5D  SWR  meter 
with  any  source  within  the  frequency 
range  of  the  PIN-diude  switch  and  de- 
tector. The  PIN-diode  switch  I  used,  a 
Hewlett-PackanJ  model  33124A,  has  a 
bandwidth  of  0.1  lo  12.4  GHz,  and  the 
detector  1  used,  a  Sage  1021 H,  has  a 
bandwidth  of  1  to  12.4  GHz.  The  net 
result  is  a  system  bandwidth  of  1  to 
124  GHz. 

A  block  diagram  of  the  system  is 
shown  in  Fig.  1.  A  complete  schematic 
diagram    of    the    PIN-diode    switch 


driver  is  presented  as  Fig,  2<  I  have 
several  HP  PIN-diodc  switches,  but 
the  33 124 A  was  the  only  one  I  could 
use  in  a  negative  ground  system. 

Tcould  have  used  a  simple,  free-run- 
ning, NE555  1  kHz  oscillator  to  drive 
the  PIN-diode  switch,  but  decided  in- 
stead  to  use  a  crystal-controlled  driver 
for  several  reasons.  First,  the  cost  of  a 
crystal  oscillator  and  divider  chain  is  not 
that  much  more  than  a  free-running  os- 
cillator. Second,  a  very  stable  source 
would  be  needed  to  take  full  advantage 
of  the  fact  that  the  HP  415  bandwidth 
can  be  narrowed  down  from  100  to  15 
Hertz.  And,  third,  1  like  the  idea  of  no 

ConUniied  on  page  32 
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Win  95/98  Software 
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Featuring: 

•  Display  SWR,  RL,  Z,  X,  R 
&  Phase  Angle 

•  Overlay  various  curves 

•  Analysis  archiving 

•  Place  curves  into  reports 

•  Pan  &  Zoom 

•  Printer  interface 

•  Full  remote  instrument 
control 

•  And  much  more  ... 

•  Factory  direct  $59.95  add 
$3  S&H  in  US 


Poitisettia  Ave.  Suite  127 

Vista.  C A  92083 
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Photo  B,  Modiikuov/ileteaor  with  calniict  lorer  and  driver  shield  removed. 


For  the  Above  and  Beyond 
Crowd 

continued  Jrom  page  3 1 

adjusimeiits  or  calibration  required  — 
loo  11  Kill)  knobs  spoil  ihc  measure mcnl. 
Huiiiii!  decided  to  sUyt  with  a  crystal 

* —  « 

oscillator,  win  didrrt  I  use  a  common  1 
MH/  TTL  oscillalor?  Well,  a  quick  check 
of  my  junk  box  re\calcd  several  TTL 
unil  oscillators.  I  haled  lo  use  one  of  my 

Loot)  MHz  units  when  1  had  some 
other  units  wiUi  seemingly  odd-ball 
IVequcncics.  I  selected  a  3.84  MHz  unit 


because  it  will  prnhubly  otherwise  never 
be  used.  Use  whatever  oscillator  you 
have,  as  long  as  the  output  frequency 
is  an  even  integer  multiple  of  I  kHz. 

Fallowing  the  oscillator.  1  used  an 
MCI4515I  iniciirated  circuit  to  divide 
Ihe  3.84  MH/  bv  960  to  set  4  kHz.  The 
MC 145 1 5 1  was  designed  to  be  pan  of 
a  phase  locked  loop  and  has  many  in- 
ternal functions  which  arc  not  needed 
for  this  appiicatitMi.  However,  the  di- 
vide-by-N  portion  can  be  used  inde- 
pendently of  the  other  functions.  The 


Photo  C  Modukuur/dvtettor  with  cabinet  cover  removed.  PlN-diode  driver  at  top, 
power  mpply  in  die  middle,  and  PIN -diode  switch  with  detector  in  tower  right. 
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MC  1 45 1 5 1 ,  when  operated  fi  cm  a  5  volt 
supply,  has  an  upper  frequency  limit  of 
15  MHz  and  is  hardwirc-prograiii- 
mable  lo  divide  by  any  integer  from  3 
to  16,383.  To  dn  ide  by  960.  die  N  =  9, 
8.  7  and  6  pins  (512  +  256  +  128  +  &4 
-  960)  arc  left  floating  (internal  pull- 
ups)  and  all  other  divisor  pins  are 
grounded.  Use  whatever  divisor  will 
divide  your  particular  oscillator  down 
to  4  kHz. 

Why  did  1  go  for  4  kHz  instead  of  1 
kHz?  WelL  t  wanted  to  drive  the  PIN- 
diode  switch  with  a  50^f  duty  rauo 
square  wa\c.  The  output  pulses  from 
the  MCI45I3I  arc  not  a  501  dut\  ra- 
tio square  wa\e,  but  ha\e  a  pulse  dura- 
tion equal  to  the  period  of  t>ne  cycle  of 
the  input  signal.  0.26  microseconds  in 
this  case.  There  fore.  I  knew  I  would 
need  to  add  at  least  one  binary  flip- 
flop  following  the  MCI45151  Lo 
achieve  the  50%  duty  ratio.  Since  most 
integrated  circuit  flip-flops  have  at 
least  two  stages  per  package,  the  out- 
put of  the  MC  145 15 1  could  be  either  2 
or  4  kHz.  I  chose  4  kHz.  The  divider  I 
selected  to  follow  the  MC  145 1 51  is  a 
CD40I3,  a  common  two-stage  type  D 
flip-flop.  A  type  D  flip-flop  will  toggle 
or  divide  by  two  if  the  set  and  reset 
pins  are  grounded  and  the  not-Q 
(complementary)  output  is  connected 
to  the  D  input.  The  flip-flop  input  is 
the  C  or  clock  pin.  and  output  is  taken 
from  the  0  pin.  As  I  meiuioned,  I  used 
both  stages  to  divide  by  four  and 
achieve  a  50%  duty  ratio  1  kHz  square 
wave  output. 

Of  course,  the  CD40I3  CMOS  inte- 
grated circuit  does  not  have  ihe  capac- 
ity lo  directly  drive  the  PIN-diode 
switch,  1  paralleled  the  six  inverters  in 
a  CD4n49  to  act  as  a  drive  amplifier 
followed  with  a  simple  2N2222A 
switching  transistor.  Of  course,  all  six 
inverters  are  not  needed,  hut  the  inputs 
to  the  unused  inverters  would  have  had 
to  have  been  tied  to  ground  or  the  sup- 
ply anyway,  so  why  not  just  parallel 
ihem  and  not  worrv. 

The  PlN-diode  switch  is  supplied 
current  ihroush  a  120  ohm  resistor 
from  the  5  volt  supply  line.  I  initially 
tried  a  Iov\cr  value  resistor  to  get  a 
higher  PlN-diode  current,  but  the  in- 
crease in  signal  output  was  marginal. 


and  the  power  consumption  and  radi- 
ated noise  level  were  much  higher.  The 
difference  in  detected  output  between 
using  a  switch  that  switches  from  0  to 
10  dB  versus  one  that  switches  from  0 
to  lUOdB  is  less  than  10%. 

The  2N2222A  transistor,  when 
switched  off,  has  no  inflirence  on  the 
PlN-diode  current.  When  switched  on, 
the  2N2222A  shunts  all  the  current 
through  the  120  ohm  resistor  to 
ground,  thereby  reducing  the  PIN-di- 
ode  current  to  zero.  The  PIN-diode 
switch  is  on  when  the  transistor  is  on 
and  vice  versa.  By  using  a  shunt 
swiiching  configuration,  the  current 
through  the  120  ohm  resistor  is  rela- 
tively constant.  This  way,  no  large 
switching  currents  are  generated  that 
can  radiate  and  be  picked  up  by  the  HP 
4151:)  SWR  meter.  After  all  the  HP 
41 5D  has  a  useful  sensitivity  ap- 
proaching 0.1  microvolt,  and  the  final 
system  noise  floor  will  determine  the 
ultimate  sensitivity  of  ihe  complete 
instrument 

The  voltage  across  the  PIN-diode 
switch  is  0,1  V  when  the  transistor  is 
on  and  0.9  V  when  the  transistor  is  off 
and  all  of  the  current  is  passing 
through  the  PIN-diode.  The  120  ohm 
current  limiting  resistor  is  dissipating 
0,2  W  when  the  transistor  is  on  and 
0.14  W  when  the  transistor  is  off  The 
average  power  dissipated  by  the  resis- 
tor is  0,17  W.  For  reliability,  I  used  a 
resistor  with  a  1  \V  rating.  The  current 
drain  on  the  5  V  regulated  power  sup- 
ply, not  including  the  LED  power  indica- 
tor, is  approximately  60  mA.  The  LED 
power  indicator  draws  an  additional 
12  mA- 

To  further  reduce  radiated  noise,  the 
driver  circuit  board  is  mounted  inside 
a  shielded  enclosure  and  the  TTL  os- 
cillator module  and  each  integrated 
circuit  is  bypassed  with  a  0.1  |lF  ca- 
pacitor The  circuii  board,  mounted  in 
its  shielded  enclosure,  is  shown  in  the 
photographs  both  with  the  shield 
removed  and  in  place. 

The  shielded  driver  is  mounted  in  a 
larger  aluminum  cabinet  along  with 
the  regulated  5  volt  power  supply, 
PIN-diode  switch,  and  crystal  detector. 
The  cabinet  volume  is  less  than  the  HP 
41 5D  and  is  easily  stacked  under  or 


over  the  HP  4 1 5D  as  seen  in  the  photo- 
graphs. Coax  cables  are  used  internal 
to  the  cabinet  between  the  front  panel 
feed  through  connectors  and  the  PIN- 
diode  switch  input  and  the  detector 
output.  A  short  SMA  jumper  cable 
connects  the  PIN-diode  switch  and  the 
detector  as  seen  in  the  photographs.  An 
SMA  to  SMC  cable  is  used  to  route  the 
1  kHz  drive  to  the  PIN-diode  switch,  1 
mounted  the  PIN-diode  switch  and  the 
detector  on  a  common  bracket  for  ease 
of  assemblj  and  to  minimize  the 
length  of  the  interconnect  cable.  The 
usual  paint  txim,  handles,  and  label 
decals  were  applied  to  the  from  panel. 

In  operation,  the  HP  415D  "INl^UT 
SELECTOR"  switch  is  set  to  '^XTAL/' 
either  200  ohm  or  200k  depending  on 
which  position  gives  the  strongest 
reading  with  your  detector.  I  usually 
use  the  200k  position.  Do  not  use  the 
"BOLO'*  or  bolometer  position,  as  it  is 
designed  to  supply  a  current  bias  to  the 
detector  and  can  destroy  the  crystal 
diode.  If  you  use  a  Hewlett-Packard 
detector  with  its  own,  matched, 
square- law  opijmized  load  resistor,  use 
the  200k  setting. 

Because  a  diode  detector,  when  used 
with  low  level  signals,  is  a  square*Iaw 
device,  the  dB  scales  are  reasonably 
accurate  relative  power  indicators.  For 
example,  a  change  in  meter  reading, 
up  or  down,  of  3  dB,  represents  a  fac- 
tor of  two  power  change.  The  unit  can 
be  used  for  antenna  gain  measure- 
ments, relative  to  a  known  antenna,  at- 
tenuation measurements,  and  small 
signal  amplifier  gain  measurements,  as 
well  as  slotted  line  impedance  mea- 
surements as  explained  in  the  HP 
415D  manuak  While  the  unit  was  de- 
signed and  built  with  the  HP  41 5D  in 
mind,  it  should  work  equally  well  with 
other  I  kHz  tuned  SWR  meters  having 
a  crystal  detector  input. 

How  well  does  it  work?  I  conlinue  to 
be  pleased  with  the  performance  and 
use  it  regularly.  Using  a  mid-value 
gain  setting  on  the  HP  415 D,  the  noise 
floor  is  mid-scale  on  the  50  switch  po- 
sition. At  1  GHz,  a  signal  of -42  dBm 
is  3  dB  (full  scale  deflection)  above 
the  noise  floor.  At  2  GHz,  a  signal  of - 
47  dBm  is  also  3  dB  above  the  noise 
floor.  The  only  regret  I  have  is  that  I 
did  not  build  it  sooner. 
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Steve  Nowak  KE8YN/4 
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Palm  Bay  FL  32907-1371 


A  Good  Look  at  WinAPRS 

Mark  Sprours  shareware  program  brings  a  new  dimension  to  cutting-edge  fini 


In  1 992,  Bob  Bruninga  WB4APR  came  up  with  a  new  approach  using  packet  radio 
technology.  This  new  mode,  whicli  he  titled  Automatic  Position  Reporting  System 
(APRS),  included  tlie  position  of  the  transmitting  station  as  an  integral  part  of  the 
message,  which  allowed  for  the  tracking  of  objects  using  a  computer  program  Bob  had 
written.  What  makes  this  so  useful  is  that  the  location  is  not  merely  reported,  but  instead 
is  accurately  displayed  on  a  map.  At  a  time  when  the  first  wave  of  interest  in  packet 
radio  had  faded,  .APRS  appeared  with  just  the  right  features  to  take  over. 


Coincidenially.  Ihc  early  '9()s  al:so 
marked  the  explosion  of  personal 
computers.  This  ground  swell  was  due  in  a 
kifge  part  lo  ihe  devclopnicnl  of  Graphical 
UserInicrfaces(a3soiiiov™  as  GUIs).  The 


Apple  computer  had  introduced  tlieir 
GUI,  and  because  of"  the  Apple's  popu- 
larity, a  short  while  later  Microsoft  of- 
I'cred  the  Windows  opcraujig  system  for 
IBM-compatible  personal  computers. 


TNC  Sellings 


WinAPRS  TNC  Sellings 
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Fig,  L  Click  on  "Se!nngs'\  then  "TNC".  Using  Ms  screen,  you  can  choose  the  com- 
mands which  make  your  computer  and  TNC  communicate.  My  TNC  is  an  MFJ- 1278,  so  f 
nwrely  dick  on  the  MFJ  hatton  lo  esiuhlisli  the  commands, 
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Bob  Bruninga's  APRS  program  was 
written  in  DOS,  buL  when  brothers 
Mark  and  Keith  Sproul  heard  Boh  in- 
troduce APRS,  they  realized  thai  it 
wimld  be  ideal  lo  run  it  in  a  GUI  envi- 
ronment- Keith  wrote  an  APRS  pro- 
gram for  the  Apple  Macintosh  and 
named  it  MacAPRS.  Even  though 
Mark  had  never  written  anything  for 
Windows  before,  he  succeeded  in  port- 
ing the  program  from  the  Macintosh 
operating  system  to  Window^s. 

There  are  some  differences  between 
the  MacAPRS  and  WinAPRS  versions 
of  the  program,  but  they  are  relatively 
insigniticanL.  But  as  we  all  know,  it  is 
important  to  have  just  a  few^  differ- 
ences if  for  no  other  reason  than  to 
keep  the  discussions  between  Mac 
fans  and  PC  fans  lively.  If  you  think 
you  might  be  interested  in  APRS,  I 
recommend  WinAPRS  or  MacAPRS 
as  the  way  to  enter  this  new  and  excit- 
ing aspect  of  ham  radio.  Til  focus  on 
WinAPRS  for  this  review,  but  most 
comments  will  be  true  about  either 
version. 

Equipment  needs 

The  equipment  list  for  the  rhost  com- 
mon type  of  operation  is  relatively  short 
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fig.  2.  By  clkkuig  on  'Settings**,  then  *  Station",  youH  see  this  screen.  Here  is  where 
yoii  enter  the  infonmnion  about  your  station,  including  location.  Tins  is  also  the  screen  whene 
you  can  select  the  icon  which  will  be  displayed  on  everyone  else  i  computer  screen. 


—  B.2  meter  transceiver,  power  supply, 
aiitenjia,  leniiiiial  ikkJc  coiitrollei'  (TNC), 
ait  J  conncclins  cables.  If  voii  have  the 
ctinipimenLs  of  your  uld  packet  station. 
youVe  in  business.  Wln^APRS  supports 
all  standard  packet  radio  TNCs.  so  the 


radio  piece  of  the  equipment  puzzle 
bhould  present  no  majur  problems.  Ob- 
viously, you  will  also  need  a  computer 
Win  APRS  runs  under  Windows,  of 
course,  and  most  users  will  be  using 
either  Windows  95  or  Windows  98. 
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Fig.  3,  Notice  how  APRS  activit}'  is  so  widespwad  throughout  the  state.  Many  of  the  open  ar- 
eas are  areas  such  as  (he  Evergkulcs  which  arc  noi  populated.  While  tile  screen  appears 
hitsy,  WinAPRS  will  allow  you  to  separate  sfatlans  by  zooming  in  on  a  particular  area  or 
choosing  which  types  of  stations  yon  wish  to  display. 


If,  on  the  other  hand,  you  are  run- 
ning Windows  3,1,  you  will  need  to 
download  and  run  another  program 
called  Win32s  before  you  run  your 
WinAPRS  program.  If  you  attempt  to 
run  WinAPRS  vviihoul  Win32s,  the 
pnrgram  will  immediately  terminate 
when  vou  irv  to  run  it.  As  an  aside,  if 
\ou  are  running  Windows  3.1  because 
of  memory  constraints  and  you  are  not 
using  thai  computer  for  any  other  pur- 
poses, you  may  find  it  beneficial  U>  at 
least  think  about  running  the  DOS 
\ersion  of  APRS, 

How  to  get  WinAPRS 

WinAPRS  is  as  close  as  your  con- 
nection to  the  World  Wide  Web.  You 
can  download  the  latest  version  of 
WinAPRS  (Version  2.4.5J  from  one  of 
several  sites.  The  Tucson  Amateur 
Packet  Radio  Web  site  (hup:// 
vvww^taprorg]  offers  a  link  the  various 
versions  of  the  programs  for  most  cur- 
rently available  operating  systems,  as 
well  as  a  forum  Pi>r  APRS  users,  etc. 
From  tlie  home  page,  go  to  the  APRS 
and  GPS  section,  and  from  there 
choose  WinAPRS.  You  will  see  a  list 
of  all  the  available  files  for  various 
versions  of  WinAPRS.  You  can  also  go 
directly  to  one  of  the  two  download 
sites: 

1  rip://nprs.ruigers,edu/pub/ 
haniradio/APRS/WinAPRS/] 

[flp://flp.laprorg/aprssig/winstuf£/ 
WinAPRS/] 

First  lime  APRS  users  will  need  to 
download  the  entire  program,  so  look 
for  the  latest  version  and  date.  As  of 
ihis  wriling,  version  2,4,5  h  Uie  latest. 
To  download  the  entire  program,  look 
for  waprs245.zip.  Once  you  have  a 
version  of  the  program  running,  you 
will  be  able  lo  download  updates  that 
will  add  newer  features  or  fix  prob- 
lems. Updates  will  have  a  title  such  as 
w245updLviji.  In  any  case,  just  choose 
the  program  that  interests  you.  and 
dtiubic  click  on  it.  In  a  few  minutes  (or 
more,  depending  upnn  your  modem 
speed),  you'll  have  the  program  oo 
your  hard  disk.  The  *\zip''  indicates 
that  these  programs  are  stored  in  a 
compressed  format  that  allows  for 
easier  storage  and  faster  transfers. 

In  order  to  decompress  the  program 
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Fig.  </*  Here  I've  selected  to  display  (miy  tracked  stations  —  that  is,  stations  which  have 
been  in  motion.  It  is  Jitst  as  easy  to  select  only  stations  you  have  heard  direa,  only 
weather  stations,  or  only  stations  that  yon  have  'Jlagged. " 


file,  you  will  need  a  copy  of 
PKUNZIP.  WinZip,  or  a  similar  pro- 
gram to  conven  ihe  compressed  file 
you  downloaded  lo  a  workable  pro* 
gram.  If  you  use  PKUNZIP,  you  will 
need  to  type  Pkuiizip  -d  waprs245.zip. 
The  *'-d"  tells  the  program  that  there 
are  direciories  (also  kjiown  as  Iblden*) 
which  it  needs  to  create.  If  you  have 
WinZip  on  your  computer,  it  should 
start  running  automatically  as  soon  as 
the  download  is  complete,  and  should 
create  the  folders  without  an}  action 
on  your  part. 

When  the  program  decompresses  the 
j\p  fde.  you  will  have  the  main  folder 
uidi  certain  subfoldcrs.  The  recom- 
mended folders  include  DATA.  DOCS. 
MAPS,  I.ABELS,  LOGS,  OVERLAYS, 
and  SOUNDS,  Yoa  shouldn't  have  lo 
do  anything  to  create  these.  The  de- 
compression program  creates  all  of 
these  folders  and  ihc  installs  certain  re- 
quired programs  without  any  effort  on 
yuur  part.  Once  expanded,  the  program 
is  ready  to  run. 

Starting  WinAPRS 

The  first  time  you  run  WinAPRS, 
you'll  have  to  enter  certain  informa- 
lion  that  I'll  describe  in  a  minute.  Be- 
fore I  do  that,  thou^li,  I  need  to  point 

out  that  this  program  is  shareware. 
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That  means  that  you  can  run  the  pro- 
gram with  all  its  features  and  benefits 
as  soon  as  vou  install  it.  However,  a  lot 
of  time  and  effort  went  into  this  pro- 
gram, 50  it  seems  only  appropriate  that 
you  register  your  program  with  the  au- 
thor. This  is  the  right  thing  to  do.  In  ad- 
dition, wdth  an  unregistered  copy  you 
will  need  to  re-enter  a  lot  of  informa- 
tion every  time  you  start  the  program. 
With  a  registered  copy,  the  program 
saves  the  information  and  you  will  not 
need  to  enter  it  unless  there  is  a  change 
in  the  information.  If  you  live  in  an 
area  subject  lo  brownoiits,  etc.*  you^U 
find  this  to  be  an  important  feature. 

The  program  opens  with  a  map  of 
the  continental  United  Slates  con- 
tained within  a  standard  Windows  con- 
figuration. There  is  a  menu  bar  at  the 
top  so  thai  when  you  choose  one  of  the 
items,  a  window  of  addidojial  choices 
scrolls  down.  Most  choices  are  point 
and  click,  although  some  information 
will  need  to  he  typed  in.  Start  with  the 
Settings  menu,  and  you  can  begin  to 
enter  intbrmation  in  the  order  in  which 
it  appears  on  the  menu. 

The  first  choice  on  the  Settings 
menu  is  "Master  Mode'\  which  tells 
the  program  how  you  want  it  to  run.  In 
most  cases,  you  will  select  '^Normal 
Hiun  Operations".  This  allows  you  to 


display  all  types  of  stations.  It  is  also 
possible  to  choose  a  "Weather  ONTX"' 
mode  which  can  be  useful  durins 
times  of  severe  weather  il  you  are  ac- 
tive in  SKYWARN  or  a  National 
Weather  Service  station.  This  will 
display  only  weather  stations. 

Next,  you  can  choose  the  "Station" 
selection.  In  this  window,  you  will  en- 
ter your  station  call,  station  type,  trans- 
mitter power,  antenna  height,  etc.  Here 
you  can  select  an  icon  which  will  be 
displayed  on  all  APRS  displays.  Since 
my  fixed  station  is  in  a  house  with  a 
vertical  antenna,  I  chose  an  icon  that 
looks  like  a  house  with  a  vertical  an- 
tenna. For  my  mobile  station  I  chose 
—  never  mind  (okay,  a  car).  You  also 
will  need  to  indicate  mmw  location  in 
latitude  and  longitude  coordinates. 
There  ai*e  several  ways  lo  determine 
this.  A  detailed  map,  such  as  a  sec- 
tional chart  used  for  Hying,  will  give 
you  these  coordinates. 

You  can  also  use  an  online  service 
such  as  [http://w\v^.qr/.com].  Look 
up  your  own  callsign.  and  when  you 
request  more  information,  it  will  indi- 
cate your  latitude,  longitude,  and  grid 
square.  Of  course,  you  can  also  locate 
your  position  on  the  map  displayed  on 
the  screen*  The  program  will  indicate 
the  information  for  the  current  cursor 
position  on  the  map.  In  any  case,  you 
will  need  to  enter  your  location,  or  else 
your  station  will  not  appear  on  any 
other  liam's  map  since  the  program 
won't  know  where  to  draw  it.  You  can 
also  enter  a  string  of  data  as  your  sta- 
tus. This  will  be  periodically  transmit- 
ted and  can  be  any  comment  you  like. 
Some  folks  include  alternate  contact 
information  such  as  a  local  repeater 
frequency  or  an  E-mail  address. 

The  next  kev  items  to  enter  into  the 
system  are  those  which  will  allow  your 
system  to  work.  A  serial  cahle  of  some 
type  connects  your  TNC  and  com- 
puter. The  WinAPRS  program  needs  to 
know  which  serial  port  the  computer  is 
using  lo  communicate  with  the  TNC. 
Next  you  need  to  tell  the  program 
w  hich  type  of  TNC  you  are  using.  The 
most  common  types  are  indicated^  and 
by  selecting  yours  the  system  knows 
\Aliich  commands  die  prugiam  must  send 
to  start  the  TNC's  various  functions.  If 


your  TNC  needs  some  additional  codes 
entered,  you  can  enter  ihcse  at  this 
time  and  they  will  become  part  of  the 
start-up  sequence-  Most  of  the  time 
this  is  not  necessary,  but  it's  good  to 
file  this  infomiation  away  for  future 
use. 

You  can  ran  APRS  on  both  HF  and 
VHF,  hui  many  people  operate  on  2 
meters  onK.  Part  of  the  configuration 
of  the  TNC  is  to  identify  it  as  a  single 
port  or  a  dual-port  TNC.  A  dual  port 
can  control  both  HF  and  VHF  radios 
from  the  same  computer.  Select  the 
correct  contlguraLiun  for  your  TNC  and 
your  preferred  band. 

Incidentally,  there  may  be  some  con- 
fiision  ahoui  frequencies,  so  now  is  as 
good  a  time  as  any  to  address  the  fre- 
quency issue.  Most  VHF  APRS  in  the 
United  States  is  now  on  I44.39()  MHz 
simplex.  Older  references  mention  at 
least  one  other  Frequency  that  caused 
iuLerference  with  satellite  operations. 
Ignore  the  old  frequency  and  slay  with 
144.390.  In  addition,  as  more  APRS 
stations  appear  in  most  areas,  remem- 
ber to  keep  the  power  down.  If  you 
wish  to  operate  HF  APRS,  the  conven- 
tional frequency  is  10.151.51  lower 
sideband  (LSB).  This  may  appear  to  be 
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outside  the  ham  bands,  hut  since  tlie 
carrier  is  2125  kHz  down,  it  actually  is 
within  the  band. 

Most  of  the  other  settings  are  fairly 
straightforward.  If  you  need  additional 
infomiation,  you  can  access  or  prim  nut 
a  veiy  thorough  set  of  documentation  at: 
|http://aprs. rutgers.edu/WAPRSdoc. 
htm].  This  may  prove  very  useful  as 
you  get  to  know  the  basics  about  this 
program  and  want  to  work  with  more 
advanced  features,  One^  the  KISS 
mode,  hands  a  lot  of  the  tasks  tradi- 
tionally managed  by  the  TNC  to  the 
compuLer  Although  the  computer  stays 
busy,  there  are  many  more  capabilities 
available  under  tills  mode. 

Once  you  have  everything  config- 
ured, you  should  see  your  TNC  indi- 
cate that  it  is  in  contact  uith  the 
computer.  On  my  MFJ,  this  means  that 
all  but  one  LED  stop  glowing.  Make 
sure  that  if  ytui  can  adjust  the  sensitiv* 
ity  of  the  TNC,  that  it  is  properly  set. 
On  my  system,  it  is  just  below  the  half- 
way point.  The  decode  (DCD)  LED 
should  illuminate  everv  time  it  detects 
and  decodes  a  packet.  As  the  start-up 
sequence  completes,  the  computer 
sends  a  quer\  looking  for  other  APRS 
stations,  and  you  should  .see  the  push- 
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Fig.  J-  If  I  select  a  panic  alar  station  from  the  simiou  list,  the  program  will  give  me  de- 
tails about  that  statioiu  If  I  click  on  the  map  button,  it  mil  highlight  that  station  on  the 
nuip.  The  envelope  takes  me  directly  to  the  message  window  so  that  I  can  send  a  message 
io  the  station.  The  auiomohile  button  displays  the  track  information  M'hUe  the  balloon 
provides  altitude  information  as  welL 


to-talk  (PIT)  light  on  your  TNC  or  the 
transmit  indicator  on  your  radio.  This 
is  a  pretty  good  sign  that  everything  is 
working.  Next,  you'll  begin  to  see 
nearby  siaiiuns  appear  on  your  map  as 
Lhey  respond  to  your  query^  As  time  gtxis 
on,  you'll  see  stations  from  hundreds 
of  miles  away  appear. 

Much  of  this  program  operates  in  a 
very  intuitive  fashion.  If  you  have  used 
Windows  hefore  (and  who  hasn't?), 
you'll  have  few  surprises.  Check  each 
of  the  menu  choices  at  the  top  of  the 
window.  1  usually  switch  from  the  con- 
Li  nental  United  States  map  to  my  state 
map  for  greater  clarity.  As  you  gel  fa- 
miliar with  WinAPRS,  youll  realize 
that  you  can  display  on  multiple  maps* 
and  there  are  many  types  of  maps 
available.  You  can  use  some  atlas  pro- 
grams, and  it  is  even  possible  to  dis- 
play stations  on  satellite  images  rather 
than  line  drawn  maps.  Many  of  these 
maps  arc  available  on  line,  although 
the  niost  detailed  are  commercially 
produced  on  CD-ROM.  It  is  very  easy 
with  a  commercial  atlas  to  identify  a 
station  by  stneei! 

Besides  the  map  window,  you  can 
display  various  lists.  The  station  list 
shows  all  stations  that  you've  re- 
ceived. By  clicking  on  the  column 
heading,  you  can  sort  by  station  calK 
by  date,  etc.,  so  that  ynii  can  loLiitc  a 
particular  station.  From  there,  you  can 
have  the  program  identify  the  station's 
location  on  the  map.  The  program 
draws  a  shrinking  haltJ  around  the  sta- 
tion so  that  you  can  easily  locate  it. 
You  can  also  send  a  message  to  the 
station. 

You  can  display  a  list  of  messages 
and  display  alK  or  jusi  bulletins,  or 
even  limit  it  to  those  messages  either 
addressed  lo  you  or  sent  by  you.  An  in- 
teresting feature  of  this  program  is  the 
ability  to  set  it  up  to  automatically  re- 
plv  to  a  messaee.  In  this  wav.  the 
sender  knows  your  station  received  it 
and  you  can  scroll  through  your  mes- 
sages next  time  you  sit  down  at  the 
computer.  My  system  runs  all  the  time 
(except  when  my  local  electrical  com- 
pany fails),  so  1  frequently  have  mcs- 
saee    traffic    waiting    for    me.    To 
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Michael  Bryce  WB8VGE 
Sunlight  Energy  Systems 
955  Manchester  Ave.  SW 
North  Lawrence  OH  44666 
[prosolar®  sssnet.com] 


A  QRO  Rig  in  a  QRP  Car 


IC-706,  meet  Chevy  Metro. 


My  first  exposure  to  HF  mobile  operation  came  riglit  after  I  got  my  ticket  in  1975.  One 
oftlie  locals  had  a  Heailikit  HW-101  mounted  in  the  family  Buick.  Now,  you  have  to  re- 
member, in  those  days,  the  American-made  family  auto  was  huge.  Even  with  the  HW- 
101,  there  was  plenty  of  room  for  three  adults  in  the  front  seat 


The  rig  was  mounted  on  the 
tloor.  and  the  DC-to-DC  con- 
verter was  niounied  under  the 
hcxKl,  You  had  to  keep  ihe  engine  run- 
ning to  supp!)  enough  pt>wer  to  operale 
the  rig! 

The    antenna   system    was   a   niis- 
malched  home-brew  whip-  usiiiii  ihc 


^  *  S«j.i-t^_J 


Photo  .4,  llus  is  the  fits!  wf^itm  of  die  mobile 
anteima  iimallanoih  Nolke  hmv  short  ihc 
iixkUug  coil  is  compared  m  the  car's  biuiy, 
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*  classic  bumper  antenna  mount.  Re- 
member real  slee!  bumpers?  Those 
chrome  and  steel  niammoihs  that  you 
could  easily  mount  a  full  wave  40- 
meter  vertical  to?  Il  was  an  impressive 
sight  for  a  new  Novice. 

That  was  then,  this  is  now 

I've  always  liked  small  cars.  In  fact, 
r  ve  never  owned  a  Buick.  For  me.  the 
smaller,  the  belter  Must  be  the  ham  in 
me,  as  I  enjoyed  the  high  gas  mileage 
the  little  cars  provided.  Tve  aluays 
had  some  son  of  VHF  rig  in  all  my  au- 
tomobiles, hut  never  gave  much 
thought  to  HE  To  pot  an  HW-IOI  in 
my  Ford  Fiesta  would  have  required 
setting  it  on  the  passenger  seal!  But 
tilings  have  really  changed  with  the  in- 
iroduction  of  the  new  micro-si /.ed  HF 
rigs  by  Kenwood  and  Icom. 

New  automobile,  new  rig 

When  the  Fiesta  died,  I  purchased  a 
new  Chevy  Metro!  These  were  known 
as  the  Chevy  *'Geo"  when  General 
Motors  was  inK*  the  "Geo"  nameplaie. 
The  allure  of  three  cylinders  and  50+ 
miles  per  gallon  impressed  me  to  no 
end.  Alon2  with  the  new  car,  T  decided 


to  purchase  an  Icom  706.  Installing  the 
Icom  in  such  a  small  car  would  prove 
an  exercise  in  engineering. 

I  quickly  decided  that  the  Icom 
would  not  fit  under  the  dash  on  die 
Metro.  One  of  the  sreat  features  that 
the  Icom  706  has  is  the  ability  to  sepa- 
rate the  control  head  from  Ihe  rest  of 
the  rig.  The  two  sections  talk  to  each 
other  by  use  of  a  control  cable. 

Usually.  I  keep  my  cars  until  the 
wheels  go  square.  But  I  did  not  w^ant  to 
tear  into  the  dash  of  the  Metro  either* 
The  best  place  to  mount  the  control 
head  was  on  the  ash  tray.  To  get  the 
proper  alignment,  so  I  could  see  the 
display  while  bciiind  the  wheel,  a  small 
piece  of  wood  was  installed.  This 
wooded  strip  is  bolted  to  the  ash  iray 
door,  and  the  control  head  mounting 
bracket  is  mounted  to  the  wood  strip. 

Mounting  the  706 

The  ash  tray  door  is  easily  removed 
from  the  car.  In  case  I  decide  to  sell  the 
car.  a  replacement  ash  tray  door  could 
easily  be  obtained  from  a  junkyard. 
The  business  end  of  the  Icom  is  lo- 
cated under  the  passenger  seat.  A  piece 
of  3/8"  plywood  cut  to  111  under  the 
seat  holds  the  rig  by  using  the  mobile 


mounting  hardware.  The  plywood  is 
kept  from  sliding  around  by  placing 
Velcro  on  the  plywood.  I  used  the 
*'hook"  half  of  the  Velcro.  This  stuff 
sticks  to  the  cai*pet  and  prevents  the 
plywood  from  moving  around.  It's 
easy  enough  to  pull  the  plywood  up 
and  out  from  under  the  seat  if  I  need  lo 
access  the  rig. 

Getting  power  to  the  Icoiii 

At  full  power,  the  Icom  requires  over 
20  amps  at  12  volts.  A  direct  connec- 
tion to  the  battery  is  a  must.  The  power 
cable  is  routed  thi'ough  the  firewall  of 
the  Metro.  I  was  lucky  enough  to  get 
the  cable  through  the  firewall  via  a 
rubber  grommct.  I  don't  know  what 
the  grommet  was  used  for,  but  it 
worked  super  for  me.  The  power  cable 
was  then  routed  under  the  plastic  triin 
and  carpel  to  the  rig  under  the  seat. 

The  power  cable  that  comes  with  the 
Icom  is  long  enough  to  reach  from  the 
battery  to  the  rig  under  tlie  front  seat 
Icom  has  installed  two  inline  fuse 
holders.  But  the  Icom  fuses  are 
mounted  close  to  the  rig.  The  wires 
from  the  battery  to  the  rig  needed  fuses, 
too.  So  I  installed  one  more  inline  fuse 
holder  right  next  to  the  battery. 

Antenna  system 

A  mobile  antenna  is  always  going  to 
be  a  compromise  antenna.  This  is  es- 
pecially true  when  dealing  with  80  and 
40  meters.  The  hardest  part,  I  found,  in 
assembling  a  mobile  setup  was  trying 
to  mount  the  antenna  on  one  of  today's 
cars.  Gone  are  tliose  steel  bumpers. 
Today,  they're  made  out  of  fiberglass 
and  covered  with  plastic.  So,  forget 
about  using  one  of  tiie  old  bumper 
mounts. 

The  antenna  I  had  chosen  was  a  multi- 
band  unit  from  Texas  Antennas.  It  looks 
like  one  of  the  classic  bug  catchers,  but 
is  a  bit  smaller.  Nevertheless,  it's  a 
monster  of  an  antenna  when  placed 
next  to  a  car  like  I  drive.  Mounting  this 
antenna  would  prove  interesting. 

Mobile  antenna  mounting 

I  looked  at  the  problem  of  getting 
such  a  large  antenna  mounted  to  such  a 
small  can  This  was  not  going  to  be 


easy.  The  usual  method  of  mounting 
would  not  work;  the  antenna  was  way 
too  heavy.  Bumper  mounUng  it  was  out 
of  the  question,  too.  Of  course,  getting 
the  antenna  placed  on  the  car  was  one 
Liiing,  but  keeping  it  on  the  car  at  65  mph 
was  an  entirely  different  problem! 

I  already  had  two  Comet  trunk/liatch 
mounts  placed  on  each  corner  of  the 
hatch.  These  were  for  the  two-meter 
and  440  MHz  antennas.  The  mounts 
would  hold  the  HF  antenna  just  line, 
but  not  while  mobile,  Crawling  under 
the  car,  I  found  two  tapped  holes  in  die 
underchassis.  I  have  no  idea  what  they 
are  for,  but  they  looked  like  a  good 
place  to  attach  a  metal  support.  Lucky 
for  me,  I  work  in  a  steel  milk  A  quick 
trip  to  the  weld  shop  produced  a  hunk 
of  tlat  steel  stock  about  four  inches 
wide  and  several  feet  long.  The  stock 
is  3/8"  thick. 

A  piece  of  cardboard  was  used  to  get 
all  the  angles  and  bends  ironed  out  be- 
fore torch  touched  metal.  A  few  min- 
utes with  the  torch,  and  the  flat  stock 
was  formed  into  the  desired  shape. 
Two  holes  sized  to  fit  the  ones  in  the 
car's  frame  were  drilled  in  the  metal. 
On  the  other  end  of  the  flange,  a  large 
hole  had  to  be  drilled  to  allow  the  ball 
mount  to  fit.  The  ball  mount  is  held  to 
the  metal  flange  with  four  stainless 
steel  bolts.  J  fastened  the  coax  to  the 
mount  and  then  applied  a  large  glob  of 
coax  sealer.  This  bottom  piece  would 
be  exposed  to  all  kinds  of  weadien  and 
had  to  be  sealed.  The  entire  shebang 
was  then  bolted  into  place  with  two 
metric  bolts.  With  the  antenna  screwed 
into  place,  it  was  a  sight  to  behold! 
Now.  would  it  work? 

Getting  a  mobile  antenna  resonant 

In  a  nutshell,  my  super  mobile  an- 
tenna was  not  even  close  to  being  reso- 
nant anyplace  near  the  ham  bands. 
Good  thing  that  Jim  WA8GXM  has  one 
of  the  MFJ  antenna  analyzers.  That  tool 
really  came  in  handy  when  working  on 
the  mobile  antenna.  Nothing  I  seemed 
to  do  would  bring  the  ante  una  even 
close  to  being  resonant.  I  even  tried  los- 
ing an  external  antenna  tuner  between 
the  antenna  and  the  radio.  All  that  did 
was  arc  the  tuner.  After  much  discussion 
with  Jim,  we  came  to  the  conclusion  that 


the  antenna  was  too  low.  l^icky  for 
me,  I  had  purchased  the  extension  sec- 
tion. Adding  that  to  the  antenna  helped 
quite  a  bit.  Now  we  could  at  least  get 
the  antenna  resonant,  and,  by  using  the 
tuner,  could  move  from  CW  to  phone 
without  stopping  the  car  and  changing 
tap  locations  on  the  coil. 

On  the  downside,  with  the  added 
height,  the  antenna  became  too  un- 
stable. Even  the  thick  metal  bracket 
holding  the  antenna  would  fiex.  Tlie 
solution  was  ati  old  one.  I  added  some 
guy  strings  to  hold  die  antenna  in  place 
while  tooling  down  ihe  road.  Most  of 
the  time,  you  would  use  nylon  fishing 
Hne.  This  guy  was  way  too  heavy  for 
that  stuff  In  my  easel  use  1/4-inch  ny- 
lon clothesline.  Two  pieces  were  used. 
They  were  tied  off  to  the  Comet  hatch 
mounts.  The  guys  would  pcnnit  high- 
way speeds  without  tearing  the  an- 
tenna ofl^  of  the  mount.  The  downside 
was  a  reduction  in  gas  mileage.  It's  an 
exU^a  effort  for  those  three  cylinders  to 
move  that  much  antenna  down  the 
road.  With  the  big  antenna  on  and  a 
six -meter  whip  and  two-meter  5/8 
wave  on  the  other  mounts,  I  stopped 
traffic !  As  a  tnatter  of  fact,  when  I  was 
stopped  in  traffic  on  Interstate  4  in 
Florida,  some  guy  yelled  out  "Hey 


Phoio  B.  This  short  shaft  was  eventually 
replaced  to  increase  the  height  of  the  load- 
ing coiL  Notice  the  metal  mounting  bracket 
from  under  tire  car's  body. 
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buddy!  Can  you  get  ESPN  with  that 
seiLipT 


•I't 


How  does  it  work? 

Well  after  all  the  work  Jim  and  1  pm 
into  llnding  ihe  resonani  poinLs  ul  ihe 
antenna.  1  can  say  that  the  entire  sys- 
tem works.  Not  great,  btit  it  Uck^.^  work. 
With  those  gu>  lines,  it's  almost  impos- 
sible to  open  the  hatch.  Stopping  and 
changing  lap.s  to  change  bands  is  not 
mv  idea  of  fim  cither. 

In  order  to  operate  without  changing 
hands  all  the  lime,  I  would  start  out  us- 
JTiii  I  he  lowest  band  thai  would  be 
open-  I'd  start  oui  on  40  meters,  hit  up 
MIDCARS  and  then  drive  until  20 
meters  opened.  Fd  cliange  taps  and 
continue  this  scheme  so  that  bv  the  end 
of  the  day  I  was  working  10  meter 
phone. 

Problemi^ 

R>r  a  car  with  only  three  cylinders, 
ihey  sure  make  a  lot  of  electrical  noise. 
As  soon  as  you  start  moving,  the  noise 
level  gi>cs  up  to  S-7.  Any  signal  less 
than  that,  and  I  can't  hear. 

The  Metro  has  your  basic  2-55  air 
conditioning.  You  know,  two  windows 
down  ginng  55  miles  an  hour.  Tryiiig 
to  lalk  with  that  much  wind  noise 
proved  interesting. 


Fhoto  C\  Ilerc'x  a  close-up  of  ihe  loading 
coil. 
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With  this  monster  antenna,  it  took  an 
hour  or  two  to  get  everything  hooked 
up  and  bolted  down.  The  system  I  used 
was  not  something  I  could  throw  on 
the  car  in  a  minute's  notice.  Something 
else  was  needed  for  quick  HF  setup. 

For  those  quick  mobile  QSOs  while 
heading  to  a  far-off  hamfesl,  I  put  on 
one  of  the  helical- wound  whip^.  I  have 
one  for  just  about  all  the  bands  I  operate 
on.  I  usuall)  u:>e  40,  10,  and  75  for  SSB, 
For  CW,  there *s  30  and  40  meters. 

The  whips  are  easy  to  set  up  and 
usually  give  good  performance.  They  arc 
not  as  good  as  that  huge  Texas  antenna, 
but  setup  only  takes  a  tew  minutes. 

I  did  find  one  problem  with  the 
whips.  For  some  reason,  I  could  not 
gel  the  antennas  (any  band)  to  reso- 
nate. The  trouble  was  tracked  down  to 
the  hatchback  mounts.  They  really 
don't  supply  a  good  RF  ground  for  the 
antenna. 

Designed  not  to  dig  into  the  paint, 
the  mount  did  noi  work  as  it  should.  I 
had  a  gtmd  DC  ground  pro\  ided  by  the 
shield  in  the  coax  Irom  the  radio  to  the 
antenna  mount,  but  not  a  good  RF 
ground.  The  solution  was  simple.  I 
took  a  hunk  of  RG-8U,  stripped  off  the 
shield  (tlirew  away  llie  inside  wire) 
and  soldered  a  large  ring  to  each  end  of 
the  shield.  One  of  the  bolts  holding  the 
hatch  in  place  was  rejuoved;  tlie  ring 
went  over  the  holL  The  bolt  was  then 
screwed  hack  into  the  car's  frame.  The 
other  end  of  the  shield  went  to  the 
ground  side  of  the  Comet  mount. 
When  the  shield  v\  as  connecled.  there 
was  a  day  and  night  difference  in  the 
way  the  whip  antennas  worked. 

So.  there  you  have  it.  A  QRO  rig  in  a 
QRPcar,  It  took  sc\cra!  tries,  but  over- 
all. HF  mobile  is  fun!  It's  slick  bein^ 
able  to  take  HF  ham  radio  with  you  as 
you  travel  down  the  interstate s.  Next 
stop;  ESPN. 


10m  Junk  Box  Amp 

coniinued  from  page  18 

Canada,  and  as  far  west  as  Nebraska, 
using  a  simple  halfwave  dipole  an- 
tenna. It  has  also  served  the  purpose 
for  which  it  was  designed:  To  be  able 
to  communicate  with  KC4DQR,  my 
son.  Mike. 


In  this  day  of  amateur  radio  equip- 
ment being  mostly  plug- in  appliances, 
I  found  a  great  sense  of  joy  and  pride 
in  being  able  to  make  those  Field  Day 
contacts  on  a  rig  that  L  at  least  in  part, 
designed  and  built.  After  all,  isn't  that 
u  hat  amateur  radio  is  all  about? 


Vaya  Con  (Ra)  Dios 

continued  from  page  27 

CX-C3 1 LHK.  He  is  at  4,400  feet  above 
the  sea  level.  In  the  early  1950s,  Fred 
was  PKIAF  in  Java  and  PK4AF  in 
Sumatra.  He  used  to  have  a  yagi  and  is 
planning  to  reinstall  it  again,  but  for 
now  he  has  a  vertical  antenna  for  10- 
15-20  meters.  Fred  has  an  FT-HKK)D 
and  a  TS-830S.  For  a  mobile  rig,  he  is 
using  an  IC-725, 

In  the  evetung,  I  was  the  guest  of  the 
Radio  Amateur  Union  of  Andorra,  and 
was  taken  to  a  fancy  restaurant  where 
thcv  served  **nouveau  cuisine/'  The 
meaL  were  indeed  beautifully  and  cer- 
emonu>usly  served,  but  the  portions 
were  kind  of  small.  We  were  four  al 
the  table;  first  the  waiters  brousht  two 
plates  covered  with  some  hemispheric 
metal  lids.  Then  thev  broui^ht  anolJier 
two  with  similarly  covered  plates. 
Then  the  four  waiters  lifted  simulta- 
neously the  (bur  covers  and  T  think  we 
were  supposed  to  say:  ''AaaaahT*  But  I 
was  too  hunsrv  for  any  acting.  The 
meals  were  good  indeed,  but  as  I  said, 
on  big  plates  they  served  tiny  master- 
pieces. When  you  go  to  a  fancy  restau- 
rant, it  is  better  to  have  something  to 
eat  before  leaving  the  house. 

The  hotel  where  I  spent  the  night 
was  very  nice,  and  a  complimentary 
breakfast  was  included  in  the  price.  It 
was  the  only  meal  during  my  22-day 
trip  that  did  not  leave  me  hungry. 

Between  the  visits,  I  had  a  chance  to 
stroll  around  the  streets  of  Andorra  la 
Vclla,  window-shopping,  1  had  heard 
that  the  prices  in  Andorra  were  lower 
than  in  Spain,  but  I  found  thai  Kodak 
film  was  more  expensive.  Cigarettes 
and  gasoline  are  indeed  cheaper  in  An- 
dorra^ and  there  is  a  lot  of  smuggling 
sioing  on  with  these  commodities. 

No  passports  or  luggage  was  checked 
at  die  border,  neither  coming,  nor  going. 


I  started  to  miss  my  home;  every  day 
I  was  thinking  of  my  dog  Bella,  and 
every  second  day  of  my  wife  Eva. 
However,  it  was  a  trip  worth  taking 
thanks  to  Michel  C3iMO  and  the 
hams  of  Andorra,  who  let  me  in  their 
shacks. 


Cold  Fusion,  Hot  Speculation 

continued  from  page  29 

Think  of  some  of  the  surprising 
breakthroughs  within  quite  recent 
times.  You  recall  electrically  conduc- 
tive plastics,  high  temperature  super- 
conductivity, solid  state  batteries, 
ultra-capacitors,  laser-induced  chemis- 
try, and  so  forth.  It  is  only  natural  to 
anticipate  more  light  to  be  cast  on  the 
phenomenon  of  ''cold  fusion."  You 
suspect  it  is  only  a  question  w^hether 
such  new  revelations  spring  forth  from 
megabuck  research  hiboratories,  or  from 
the  kitchen  table  of  an  experimentally 
inclined  hobbyist! 


A  Good  Look  at  WinAPRS 

contujiiBd  from  page  37 

expedite  this,  I  have  my  computer  set 
up  so  that  WinAPRS  is  loaded  when 
the  computer  is  started.  As  a  station  in 
automatic  operation,  this  is  fairly  typi- 
cal, although  remember  that  this  only 
works  with  a  registered  copy. 

It's  kind  of  hard  writing  about  a 
product  that  has  so  many  features. 
WinAPRS  is  a  program  that  you 
should  be  able  to  run  with  no  problem, 
on  the  first  day  you  use  it,  and  you'll 
keep  finding  new  features  to  keep  you 
interested.  APRS  is  really  growing, 
and  this  program  is  growing  with  it. 
Everything  from  hot  air  balloons  to 
the  International  Space  Station  is  im- 
pacting APRS,  and  this  program  is 
the  easiest  way  to  get  started  in  this 
fascinating  area  of  ham  radio,. 

As  I  mentioned  earlier,  the  program 
is  available  free  on  the  Internet,  but  a 
registered  copy  makes  life  signifi- 
cantly easier  and  is  well  worth  the  in- 
vestment. Try  out  the  shareware 
version  for  a  couple  of  weeks.  If  you 
agree  with  me,  you'll  find  that  the 


sixty  dollars  to  register  WinAPRS  is 
money  well  spent.  The  registration  fee 
covers  everything  and  even  includes 
updates.  Fve  never  found  a  deal  like 
this  with  any  other  software.  Registra- 
tion instructions  are  included  in  the 
program  and  documentation. 

In  any  case,  I  think  you*  11  enjoy 
APRS,  and  WinAPRS  makes  it  easy  to 
get  started.  Fve  had  a  ball  with  this, 
and  run  APRS  at  home  and  in  my  car 
It's  fascinating,  cutting  edge,  and  a 
heck  of  a  lot  of  fun! 


Letters 

cohtiniiedfrom  page  8 

the  data  I  provided,  it  seems  I  could  noL  I 
had  made  two  errors. 

First,  they  said  that  1  had  an  invalid  name. 
My  last  name  has  two  capital  letters  separated 
by  an  apostrophe.  Second,  they  told  me  that 
my  telephone  number  was  also  in  error. 

Aren't  computers  wonderful?  My  Com- 
modore C-64  that  Tm  using  now  can  spell 
my  name  properly,  but  the  BILLIONS  of 
dollars  spent  on  computers  in  use  by  our 
governments  and  in  some  businesses  to- 
day don't  seem  able  to  spell  all  our  names 
correctly  1 

The  press  and  TV  really  made  a  great  big 
thing  about  the  Y2K  problem,  concerning 
difficulties  at  the  end  of  the  20lh  century. 
Yet,  for  many  of  us,  there  is  no  discussion 
or  relief  from  a  Y  L9K  similar  event.  It  was 


during  YL9K  that  computers  decided  that 
punctuation  and  capitalization  were  not  nec- 
essary to  **keep  track  of  us."  So,  gradually 
millions  of  proud  family  names  have  been 
changed  to  something  our  Billion  Dollar 
Computers  have  been  taught  to  understand. 
I  wonder  how  many  generations  will  pass 
before  "computers''  and  the  people  who 
manage  them  will  eliminate  our  names  com- 
pletely, and  instead  know  us  ONLY  by  our 
"number." 


73  Ad  Sales 

Call  Evelyn  Garrison 

1-425-557-9611 


WANT  TO  LEARN  CODE? 


Morse  Tutor  Gold  from  G.G.T.E,  Is  the 
answer  for  beginners  and  experts  alike. 

"^Gci  tlie  softwi^ire  the  ARRL  sells  and  uses  to  create 
practice  and  test  ta[>t;s;  and  Morse  Tutor  Gold  is 
approved  for  VE  exanis  at  all  le^'els. 

*  Since  ]  987^GGTE  hus  guiclcjd  nearly  20,000  harnsand  prospective 
lii:-Lni.s  around  Hie  world  thrflugh  proven  stnictiired  lessons  arid  a 
variety  of  character,  wor<i  and  coiivei'adtiomJiiJJ:;.  Striiight  ftm^'arcl 
nncniis  make  tlie  process  smiple  tind  fun. 
*This  prograin  Ibatuies  easy  aiid  speedy  self  installalioir;  ranftoni 
cfinnicEer  dnlls  vvilh  Hit  charocters  you  select;  and  you  yiftn  treble 
your  ov^Ti  -drills  or  import  text  file^.  Yoii  can  [>'pe  what  you  hear  or 
topy  by  liaitd  and  see  the  refills  one  line  al  a  titJie.  Pick  Uie 
Famsworlh  OF  llie  standard  iti-ethod;  select  tJne  tone  rreqin?iicy  inosl 
comfortable  for  yotior  aeliict  your  code  sipeed  in  tentlis  ofa  word  per 
minute  For  all  DOS  c^imputers.  You  are  always  in  command 

C'cTtiflccI 

Mers«  1  uf«r  GdhI  uses  your  iiuenial  ipisaker 
Of  ^otind  bocird  A]  sd,  if  yon  iistiasoiLnd  board 
hTor?ic  Tutor  Ctild  sufiports  volujiie  conlrol. 

Soujid  Blaster  aiid  the  Sound  Blaster  ConipfilitJiiity 

Loao  are  ijadeinarks  of  Creative  Tecluiology  Ltd 


Avsulahie  ibru  de£ilFr<;,  the  AMtL,  oi" send  $2^3S 
-  S4  S&K  {CA  residents  add  S2.32  tax)  to: 

GGTE.  P.O.  Box  3405>  Tivpt  MS,  Newport  Ueach, 
CA  95659       Specify  5  Vj «r3  /i  indi  disk. 


CIRCLE  133  ON  ftEAOER  SERVICE  CARD 


?COM 


^   Hew     " 

-y  pricing 


IC-756  PRO 

32  Bit  Floatinc;  Point  DSP 
HP  thru  6M 


*^^§i  Far     jC- 


tC-746 

HP/6M/2IVI/1 00  Watts 


lC-706  !VIKliG 

HF-6M-i-2M^ 
440MHz 


K.  Special*  o 


ilLfNCO 


DX-70TH  Compact,  iOOW.  HF 


DR-eiOT 

2M/440MHZ  Mobile/Base 


DJ-V5TH 

V/UHF,  FM 
•Handhetd 


'b'bOO  BZr\d  5t.  #E,  Lubbock,  TX  79425 
&06-792-3669  FAX  506-7^5-5699 

www.rad  -co  m  m  .co  m 


VWi 
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Crlendhr  euents 


Listings  are  tree  of  charge  as  space  permits.  Please  send  us  your  Calendar  Event  two  months  in 
advance  of  the  issue  you  want  it  to  appear  in.  For  example,  if  you  want  it  to  appear  in  the 
November  issue,  we  should  receive  it  by  August  31,  Provide  a  clear,  concise  summary  of  the 
essential  details  about  your  Calendar  Event. 


AUGUST  5 

ALFARATA,  PA  The  Juniata  Valley  ARC,  and 
the  Decatur  Township  Fire  Co.  will  host  a 
Hamfest  8  a.m.  till  ?,  in  Alfarata  PA.  8  miles 
east  of  Lewjstown,  on  U.S,  522  North,  at  the 
Decatur  Township  Fire  Go.  grounds.  S2 
donation.  XYL  and  kids  free.  Tailgating,  S5 
donation.  Food  will  be  available,  Taik-in  on 
146.91  MHz.  For  more  info,  call  Richard 
Yingting  al  (717)  242-  td82. 

ITHACA,  NY  The  Tompkins  County  ARC  will 
hold  the  Finger  Lakes  HAM- IN  {hamfest  and 
fly- in)  at  Tompkins  County  Airport  (KITH),  3 
miles  NE  of  Ithaca.  Large  hangar  for  indoor 
vendors  and  displays.  Drive-in  setup.  Paved 
outdoor  ftea  market  and  parking.  Airplane  rides 
and  aviation  displays.  Pancake  breakfast  and 
BBQ  lunch  served  by  Soy  Seoul  Troop  80. 
Admission  S5.  under  18  free.  Indoor  tables 
Si  0.  Outdoor  space  S2  each.  VE  exams,  walk- 
ins  welcome.  Talk-m  on  146.97.  Contact 
Richard  Spingam  (607)  387-5251. 

AUGUST  6 

CROOKED  LAKE,  ANGOLA,  11^  The  Annual 
Land  of  Lakes  ARC  Hamfest  wiil  take  place  at 
Steuben  County  4*H  Fairgrounds,  corner  of 
200  W  and  200  N,  Exit  150  off  of  1-69.  Tatk^in 
on  147.180  and  444.350,  Packet  145.510, 
Tickets  S3  in  advance.  S4  at  the  gate.  Indoor 
tables  S8;  trunk  sales  $2.  Vendor  setup  Sat. 
August  5th.  3-10  p.m..  Sun..  August  6th.  4-7 
a.m.  Free  parking.  Camping,  swimming, 
amusement  park  and  outlet  shopping  malls 
nearby.  Contact  Biti  Brown.  905  W.  Parkway 
Dr.,  Pleasant  Lake  IN  46779.  Tel.  (219)  475- 
5897.  E-mail [sharor}J,brown@gte.r\et]. 

MARSHFIELD.  Wl  The  Marshfleld  Area  ARS 

will  hold  their  10th  Annual  Picnic  "HAMNIC" 
on  Sun.,  August  6th,  starting  around  11  a.m, 
Potluck,  swapfest.  The  iocation  Is  Wild  wood 
Park  in  f^arshfield  WL  Talk-in  on  147.180.  All 
are  welcome.  Contact  Guy  Boucher  KP9XX, 
107  West  Third  Street,  Marshfield  Wl  54449. 
TeL  (715)  384-4323.  Packet:  KF9XX  @ 
W9IHW.E5ALWLUSA.NA.  E-mail [guyboucher 
&t2nBt.com]. 

AUGUST  12 

HUNTINGTON,  WV  Amateur  "ham"  radio  and 
computer  hobbyists  from  all  over  the  mid-west 
will  be  in  Huntington  WV  on  Saturday,  August 
12th,  for  a  gfant  "Hamfest"  and  Computer 
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Show.  The  event  wllf  be  held  at  the  Veterans 
Memorial  Field  House,  2590  Fifth  Avenue.  8:30 
a.m.  until  2  p.m.  This  event  is  being  sponsored 
by  the  Tri-State  ARA.  Vendor^s  labies  S8  in 
advance,  S10  at  the  door  (if  still  available). 
They  may  be  reserved  by  calling  Hamfest 
Chairmar)  Dwight  Smith  WBBJPJ  at  (304)  522- 
7865.  VE  exams  will  be  held  at  the  Field 
House.  Regislralion  begins  al  10  a.m.  All 
examination  elements,  written  and  Morse  code 
where  applicable,  will  be  offered  for  all  classes 
of  amateur  radio  licenses.  A  fee  of  SS.65  will 
be  charged  per  test.  Pre-registration  Is  not 
necessary  but  applicants  must  present  two 
forms  of  acceptable  identification,  including 
one  picture  ID.  Bring  the  original  of  any 
currently  he!d  ham  license,  and  of  any 
Certificate  Of  Successful  Completion  of 
Examination  (CSCE)  which  you  claim  for  credit 
from  a  previous  exam.  For  further  tesi  info, 
cofitact  Garry  Ritchie  W80f  at  (304)  733- 1300. 

AUGUST  13 

GREENTOWN,  IW  The  Greentown  Hamfest 
Committee  will  hold  the  Greentown  Indiana 
Hamfest  at  the  Greentown  Lions  Club  Fair- 
grounds, beginning  at  8  a.m.  Talk-in  on  146.91 . 
Vendor  setup  Saturday,  August  12th,  6  p.m.- 
8  p.m.;  and  Sunday  August  13th,  6  a-m.-^  a.m. 
Inside  tables  $8  each.  Tailgate  setup  $3. 
Admission  tickets  are  S4  in  advance,  S5  the 
day  of  the  event  12  and  under  free.  Handi* 
capped  parking.  If  you  want  to  take  the  VE 
exams,  sign  up  by  8:30.  Anyone  who  obtains 
a  No-Code  Tech  license  at  this  test  session 
will  be  admitted  free.  Contact  L.&.  Nickerson 
K9NQW,  tei.  (765)  668-4814;  E-rriaii  P(a6nqwrfid( 
@  netusa1.net}.  The  Web  site  is  at  /wivw. 
netusB  triet/^kaSrtqwnick/greentown.html 

PEDTQNE.  IL  The  Hamfesters  Radio  Cfub, 
Inc.,  wili  hold  their  66th  Annual  Hamfest, 
Sunday,  August  13th,  at  the  Will  County 
Fairgrounds  (1-57  Exit  327  East)  in  Peotone. 
Setup  is  Saturday,  August  12th,  from  3  p.m.  to 
11  p,m.  Convenient  unloading  and  parkmg 
areas.  Free  overnight  parking.  Building 
secured.  Exhibits  open  at  8  a.m.  Amateur 
equipment  and  computers.  Flea  market  runs 
6  a.m.  to  3  p.m.  No  additional  charge  for  flea 
market  space.  Saturday  setup  from  1  p.m.  until 

11  p.m.  Tickets  S4  in  advance  w/double  stub, 
S5  at  ttie  gate,  w/single  stub.  Children  under 

1 2  admitted  free.  For  advance  tickets  and  info, 
contact  Christine  Mack.  PO  Box  2161,  Oak 
Park  IL  60303;  teL  (708)  358- 1 736.  E-mail 


[christinel  @mediaone.net}^  Taik-in  on  146.52 
simplex,  146.64  (-107.2)  STARS  rptr. 

SHREWSBURY,  PA  A  Ham  and  Computer 
Swap  Fest  wiii  be  held  beginning  at  7  a.m., 
just  off  of  183  Exit  1  (Shrewsbury  PA).  Take 
Rt.  851  West  1  mile  to  the  firehouse  on  the 
right.  An  old  fashioned  auction  will  be  held  mid- 
moming.  Mark  all  items  to  be  auctioned  with 
your  call  or  name.  A 1 0%  fee  will  be  charged. 
For  further  info,  contact  Cecil  K3DCU,  Fax 
(717)  927-9282:  phone  (717}  927-6662.  VE 
exams  will  be  held  Friday,  August  12th.  Please 
call  Carol  at  (717)  235-2738  for  testing  info. 

AUGUST  19 

LONGVIEW,  WA  The  Lower  Columbia 
Amateur  Radio  Assn.,  W7DG,  will  sponsor  its 
9th  Annual  Ham  Radio,  Computer,  and 
Electronic  Equipment  Swap  Meet  from  9  a.m.- 
1  p.m.  at  the  Cowlitz  County  Expo  Center  in 
Longview.  Admission  is  S4,  labies  are  SI 6, 
tailgate  spaces  are  S6.  Food  concessions,  free 
parking.  Overnight  RV  parking  on  the  fair- 
grounds for  SI 2.  electrical  hookup  available. 
Vendor  setup  Friday,  August  1 1th,  5  p.m. -9  p.m., 
Saturday  6  a,m,-8:45  a.m.  Talk-in  on  147.26(+) 
PL  114.8.  Take  Exit  36  or  39  off  Interstate  5 
and  follow  the  signs  west  for  the  Expo  Center 
(fairgrounds).  Mt.  St.  Helens  and  the  Oregon 
Coast  are  nearby.  For  more  info,  write  to 
LCARA  Swap  Meet  PO  Box  906,  Longview 
WA  98632;  or  call  Bob  KB7AD0  in  the  evening 
at  (360)  425-6076.  E-mail  to  [KB7AD0@ 
aol.com].  Internet  link  to  flyer  at  [www.qsl.net/ 
nc7p/l* 

AUGUST  20 

LEXINGTON,  KY  The  Central  Kentucky  ARRL 
Hamfest  and  Computer  Show  will  be  held  at 
National  Guard  Armory,  adjacent  to  the 
Lexington  KY  airport.  From  1-75  Exit  1 1 5,  follow 
signs  to  the  airport  (KY  922  south  1.5  miles, 
New  Circle  Rd.  west  and  south  4.6  miles,  to 
Exit  5.  Rte  60  West  1 .5  mile,  turn  south  at  the 
traffic  light.  Take  Man  O'  War  south  1 .3  miles, 
Parkers  Mill  west  1.2  miles,  right  onto  Airport 
Rd..  left  onto  Armory  grounds).  Talk-in  on 
146.760(-),  VE  exams  (contact  Bob  Cooper 
AF40I  by  August  9th,  at  (606)  272-6460);  or 
E-mail  [ AF40t@cs.com],  Other  features 
include  an  ARRL  Forum,  technical  forums, 
commerclaJ  vendors,  indoor  flea  market,  air- 
conditioned  buifding.  Outdoor  flea  market, 
powerline-safety  demo,  aeronautical  mobile 


demo,  and  special  event  station  outside. 
Kentucky  Horse  Park,  museums,  and  other 
famrly  activities  nearby.  Handicapped 
accessible.  Free  parking.  Free  ovemtght  self- 
contained  camping.  Admission  $5  in  advance, 
S6  at  the  gate.  Vendor  setup  Sal.,  6  p,m,-8 
p.m.,  and  Sun.  6  a.m.-8  a.m.  Tables  Si 5  if 
payment  received  before  August  9th;  $25 
afterwards.  E-mail/phone  reservations 
confirmed  upon  receipt  of  payment.  Tailgating 
free  with  admission.  For  further  info,  or  to 
pre  register,  contact  John  Barnes  KS4GL  at 
[KS4GL&juno.coml  (606}  253- 1  f  78 
evenings:  or  SASE  John  Bames  KS4GL  2W 
Htlisboro  Ave.,  Lexington  KY  405J 1-2105. 

AUGUST  28-27 

ALBUQUERQ  UE,  NM  The  Duke  City  Hamfest 
will  be  held  at  the  Rio  Rancho  National  Guard 
Armory,  4001  Northwesi  Loop,  Take  1-25  to 
Bemalillo,  Won  NM  44  US  550  approx-  5  miles 
to  the  Armory  (watch  for  signs).  Doors  open 
Saturday  8  a.m.  until  5  p.m.,  and  Sunday  S 
a.m.  until  1  p.m.  Flea  market,  tailgaling.  S5. 
VE  exams,  and  forums  will  also  be  featyred. 
Free  admission,  TatkHn  on  145.33(-)  100  Hz, 
and  444.00(+)  100  Hz.  RV  parking,  no 
hookups.  Tables  $12  without  power,  $17  with 
power.  Contact  Marcus  Ueberman  KM5£H. 
2300  Hurley  Drive  NW,  Albuquerque  NM 
67120.  TeL  (505)  836-1724,  Fax  (505)  352- 
€154.  E-mail [km5Bh@arrinetl  The  Web  site 
is  at  [www.qsLnet/^dcM}. 

AUGUST  27 

LA  PORTE,  IN  The  LPARC  Summer  Hamfest 
will  be  held  Sunday,  August  27th,  at  La  Porte 
County  Fairgrounds,  SR2  west  of  La  Porte,  7 
a.m -1  p,m.  Admission  $5,  Tables  $10,  outdoor 
tailgating  $2.  Talk-in  on  146.52,  1 46.61  (-)  PL 
131.8.  For  more  details,  contact  Neil  Straub 
WZ9N,  PO  Box  30,  La  PortB  IN  46352,  Tel. 
(219)  324-7525;  E-mail  [nstraub@nlla.net]. 
The  URL  is  lwww.geocities.com/sillconvaHey/ 
byte/16531 

ST  CHARLES.  MO  The  St.  Charles  ARC 
^^Hamfest  2000"  will  be  held  6:30  a.m.-1  p.m. 
at  Blanchette  Park  in  St.  Charles  MO.  Talk-in 
on  146.670.  Free  parking.  No  admission 
charge.  The  parking  lot  flea  market  will  be 
limited  to  amateur  radio  and  electronic  items. 
Spaces  S8  each.  Vendors,  inside  the  air 
conditioned  Memorial  Hall,  $15  per  8  ft.  table, 
if  available.  Contact  Ken  Reserat  (314)  428- 
4383:  E-mail  [kfieserWaoLcom]. 

YOMKERS,  NY  The  Yonkers  ARC  win  host 
an  mdoor.  no  taffgating.  Hamfest  and  Com- 
puterfestat  Saunders  High  School.  145  Palmer 
Rd.,  Yonkers  NY.  Taik-tn  on  146.265/865,  no 
PL  Sellers  7  a.m,,  buyers  8:30  a.m.-2  p.m. 
Sellers,  pre-registration  is  SI 5  per  table 
(irxiJiides  one  admittance.  AC  power  available). 
At  the  doon  320  for  fifst  table  (Includes  one 
admittance)-  Additional  tables  $10,  For 


pre-registration,  make  check  payable  to  YARC 
and  mail  to  Y.A.R.C,  PO  Box  378,  Centuck 
Station,  Yonl<ers  NY  10710-0378.  Buyers, 
admission  S5.  kids  under  12  free.  Plenty  of  free 
parking,  VE  exams  9  a.m.-H  a.m.  Walk-ins 
okay.  Bring  onginat  and  copy  of  FCC  license, 
original  and  copies  of  any  valid  CSCE,  Fee  is 
S6.65.  For  more  info,  call  John  at  (914)  963- 
1021:  Paul  at  (914)  237^5589;  or  Dan  at  (914) 
667-0587.  E-mail  can  be  sent  to  [w2yrc@ 
hotmalLcom]. 

SEPT  1 0 

SOUTH  DARTMOUTH,  MA  The  Southeastern 
Massachusetts  ARA,  Inc.  will  hold  its  annual 
fleamarket  on  the  club's  grounds  at  54  Donald 
St..  South  Dartmouth  MA.  The  event  will  run 
from  9  a.m.  to  1  p.m.  Talk-in  on  147.00/.60. 
Admission  S2,  spouse  and  cfiiJdren  free.  Walk* 
in  VE  exams  at  10  a.m.  Free  space  for 
vendors.  For  further  info  contact  Bill  Miller 
KUBR  at  (508)  996-2969;  or  by  E-mail  to 
[til  f miller  @  netzero.  n  etj. 

SPECIAL  EVENTS,  ETC. 

AUGUST  19-20 

ENGLEWOOD,  NJ  The  Engfewood  (NJ)  ARA, 
Inc..  invites  all  amateurs  the  world  over  to  take 
part  in  the  41  st  Ann  ual  New  Jersey  QSO  Party, 
The  time  of  the  contest  is  from  2000  UTC  Sat.. 
August  1 9th-0700  UTC  Sun..  August  20th:  and 
from  1300  UTC  Sun.,  August  20th-0200  UTC 
Mon.,  August  21st.  Phone  and  CW  are 
considered  the  same  contest.  A  station  may 
be  contacted  once  on  each  band  —  phone  and 
CW  are  considered  separate  bands,  CW 
contacts  may  not  be  made  in  phone  band 
segments.  New  Jersey  stations  may  work 
other  New  Jersey  stations.  The  General  cail 
is  "CQ  New  Jersey"  or  "CQ  NJ'  New  Jersey 
stations  are  requested  to  identify  themselves 
by  signing  ''DE  NJ"  on  CW  and  "New  Jersey 
calling"  on  phone. 
Suggested  frequen- 
cies are  1810,  3535, 
3950,  7035,  7235, 
14035,21100.21355. 
28100.  28400,  50- 
50.5.  and  144-146. 
Suggest  phone  ac- 
tivity on  the  even 
hours.  15/10  meters 
on  the  odd  hours 
(1500  to  2100  UTC): 
160  meters  at  0500 
UTC.  For  complete 
njtes.  please  contact 
Englewood  Amateur 
Radio  Assn.,  Inc., 
P.O.  Box  528.  Engle- 
wood NJ  07B31- 
0523. 


FAIRBORM.OH  The 

Upper  Valley  ARC 


will  operate  Special  Event  Station  WSF  to 
commemorate  the  50th  Anniversary  of  the 
merger  of  Fairfield  OH  and  Osborn  OH  into 
the  City  of  Fairborn  OH.  Fairborn  is  the  site  of 
Wright  Patterson  Air  Force  Base  {and  thus  the 
site  of  the  Bosnian  Peace  Talks).  Wrrght 
Memorial  marks  the  site  of  the  experiments 
by  the  Wright  brothers  that  led  to  flight. 
Fairborn  is  also  the  site  of  Wright  Stale 
University.  Ttie  station  will  be  on  the  air  1700 
UTC  August  19th  to  2100  UTC  August  20th. 
Frequencies:  3.860.  7.260,  14.260.  and 
28.360.  A  certificate  is  offered  for  a  OSL  with 
a  9x12  SASE  to  Upper  Valley  ARC.  PO  Box 
2000.  Fairborn  OH  45324.  Contact  Lew 
iev/fs  W80EL  PO  Box  1871,  Fairborn  OH 
45324.  TeL  (937)  879-4469.  E-mail  {W8oel@_ 
arrl.net]. 


If  you're  a  No-Code  Tech,  and 
you're  having  fun  operating,  tell 
us  about  it!  Other  No-Code  Techs 
will  enjoy  reading  about  your 
adventures  in  ham  radio — and 
we'll  pay  you  for  your  articles. 
Yes.  lots  of  nice  clear  photos, 
please-  Call  Joyce  Sawtede  at  80O 
274-7373  to  get  a  copy  of  "How  to 
Write  for  73  Magazine." 


1 


WANTED 

Fun,  easy  to  build  projects 
for  publication  in  73. 

For  more  info,  write  to: 

Joyce  Sawtelle, 
73  Amateur  Radio  Today, 

70  Hancock  Road 
Peterborough  NH  03458, 


Chelsea  Clock 

Clockmakers  since  1897 
The  choice  of  The  Coast 
Guard  Foundation. 

Quartz  Clock 

4""  Dial 


BeautHuliy  hand-poiished. 

Stamped  brass  case  and 

bezel 

Curved  glass  crystal. 

Wall  or  bulkhead  mounting. 

Made  so  wefl  they  last  from 
generation  to  generation! 

Order  this  month  and  save 
S20! 

Your  price  S75 

Omega  Sales 

RO.  Box  376 

JaffreyNH  03452 

1  -800-467-7237 
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VHF  and  Above  Operation 


C.  L,  Houghton  WB6IGP 

San  Diego  Microwave  Group 

6345  Badger  Lake  Ave. 

San  Diego  C A  921 19 
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A  Safe  LED  Optical  Transceiver  System  —  Part  3 


Well,  this  month  let's  wrap  up  the  LED  transceiver  and  get  on  with  the  remaining  photo  optical 
receiver  circuitry.  By  the  way.  the  LED  used  in  the  transmitter  circuit  covered  last  month  is  a 
Radio  Shack  260  nM  5000  Mcp  Iiigli-oulput-power  LED,  part  ^276-086,  costing  just  less  than 
$3  apiece. 


Basically,  the  receiver  is  a  sensitive  1 
phoio  diode  wiili  a  large  cross-section 
area  and  4-transislor  amplifier  ihaL  we  ob- 
tained in  surplus.  AllcrnaLely,  a  diode  can 
be  obtained  from  commercial  sources  for 
uuder  $5,  and  an  alLcmate  ainplilier  using 
an  op  amp  could  be  used  here  to  replace  the 
4 -transistor  circuit  Uiat  we  built  from  used 
surplus  components. 

The  phoio  diode  and  arnp  assembly  is 
placed  in  the  exact  center  of  the  first  for- 
ward facing  pipe  cap  assembly  and  lias  light 
focused  on  its  surface  by  the  Fresnel  lens  in 
the  splice  union.  Again,  just  like  the  LED 
tran*imiller  the  assembly  is  quite  identical 


for  both  receiver  and  transmitter  circuitry. 
The  rear  cap  (of  the  two  caps  cemcnicd 
back- to-back)  houses  the  local  oscillator  and 
mixer  circuit  UiaL  converts  the  35  kHz  (or 
45  kHz)  received  FM  (rom  the  photo  diode 
amplifier  to  a  frequency  in  the  2  meter  ham 
bund  for  reception  only  on  my  2  meter  HT 
We  used  a  synthesizer  at  145  MHz  to  ac- 
complish this  conversion.  However  other 
frequencies  are  possible  depending  on  what 
you  have  on  hand  to  ser\^e  as  a  k>cal  oscil- 
lator as  well  as  your  choice  of  FM  receiv- 
ers for  reception*  A  scanner  will  function 
just  as  well  as  the  2  meter  HT I  used,  While 
an  FM  broadcast  receiver  would  seem  to 


Photo  A.  From  view  ofe/iiire  sysrem  showing  spotting  scope  on  top,  centered  hctwecn 
the  receiver  and  iranstniner4-hich  assemblies.  Visible  just  inside  the  front  of  each  tube  is 
the  Fresnel  lens  in  the  splice  union  coupling, 
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function  here,  its  FM  bandwidth  is  loo  wide 
for  narrowband  FM  reception,  making  this 
an  unlikely  choice.  With  the  LED  being 
switched  at  a  rate  above  50  or  m  kHz,  effi- 
ciency drops  off,  making  wider  modulation 
schemes  impossible  with  this  design. 

In  our  system,  we  used  a  synthesizer  to 
produce  an  LO  of  145  MHz  for  injection 
into  the  LO  port,  pin  8,  and  ground  of  a 
SBL-I  mixer  to  convert  the  35  kH?.  IF  to 
145.035.  The  output  of  the  converted  photo 
diode  detector  amplifier  assembl>  feeds  the 
IFpon,  pins  3  and  4  tied  logeQier,  and  com- 
mon ground  of  the  SBL-1  mixer  directly. 
The  RF  port  of  the  mixer,  pin  1  (blue  pinj^ 
and  ground  is  the  coaxial  connection  to  the 
HT's  RF  connector.  The  SBL-I  mixer  has 
pins  2»5'6  and  7  all  tied  to  common  ground. 
Again,  pin  8  is  LO  input,  pin  I  is  RF  out- 
put, and  pins  3  and  4  arc  the  common  IF 
input. 

I  have  used  many  different  other  agile 
sources  of  RF  for  LO  injection  to  the  mixer, 
replacing  the  synih  on  a  trial  basis.  Any 
pjod  signal  gcncralnr  that  is  stable  enough 
to  be  held  on  frequency  for  narrow  band  FM 
work  would  do  for  a  bench  lest.  It  would 
seem  that  a  simple  crystal  oscillator  circuit 
that  is  used  for  a  2  meter  converter  could 
be  duplicated  here  to  replace  the  syntliesizer 
circuit.  The  frequency  of  die  circuit  needs 
to  be  changed  from  the  original  circuit  that 
appears  in  almost  any  ARRL  Handbook  on 
VHF  2  meter  converters.  Just  the  crystal 
oscillator  cin:uit  needs  to  be  built  with  a 
suitable  crystal  for  the  frequency  desired. 

In  another  test,  I  tried  a  TTL  osdllator  at 
78  MH/  and  coupled  it  to  a  MMIC  ampli- 
fier Not  only  did  it  amplify  the  78  MHz» 
but  it  also  proved  to  be  a  good  2nd  hamionic 
generator  at  156  MHz.  Using  156  MHz  un- 
nitered  for  other  harmonics  and  78  MHz  I 


tried  readjusting  my  wide  coverage  HT  lo 
rhe  commercial  FM  band  ( 1 50  to  1 74  MHzJ. 
I  set  it  Eo  156.035  MH/  and  it  worked  as 
well  as  using  the  synthesizer  and  2  meter 
portion  of  the  HT  frecjuency  range.  Har- 
monic ouipuL  uf  this  78  MHz  crystal  oscil- 
lator was  quite  good,  giving  full  scale 
S-meter  reading  in  my  back  yard  wilh  just 
the  crystal  oscillator  powered  up  on  my 
workbench.  Stability  on  my  EM  HT  ai  156 
MHz  was  quite  good. 

The  TTL  oscillator  is  powered  from  +5 
vol  IS  DC  at  a  tew  mA,  and  puts  out  .8  volls 
p-p  or  just  about  zero  dBm  as  measured  on 
my  432  HP  power  meter,  Duplicaiijig  pin 
pattern  for  a  standard  14-pin  IC.  pin  1  is 
DC  ground,  pin  6  is  signal  RF  ground  (can 
be  coimnon  ground  connected).  Pin  7  is  +5 
volts  DC,  and  pin  14  is  7 H  MHz  RF  output. 

Whatever  circuit  you  use,  be  it  the  2  meter 
converter  crystal  oscillator  circuit  or  the 
TTL  crystal  and  MMIC  design,  either  one 
will  work  well  for  you.  This  simpiification 
of  the  circuitry  and  component  parts  re* 
quired  will  help  to  hold  down  parts  county 
eliminaung  ilic  more  complex  synthesizer 
The  reason  I  u^ted  the  78  MHz  TTL  crystal 
oscillator  is  that  I  came  across  a  quantity  of 
78  MHz  TTL  oscillators  and  they  scciii  to 
work  well.  If  you  have  any  TTL  oscillators 
in  the  junk  box.  give  them  a  whirl  —  it 
might  work.  Remember,  this  is  just  a  sug- 
gestion, as  there  are  many  other  frequency 
combinations  that  will  work  just  as  well.  Put 
the  junk  t^ox  to  use  if  at  all  possible. 

The  TTL  oscillator  is  a  quite  simple  4- 
Icad  device  looking  much  like  a  IC  that  fits 
into  a  standard  IC  socket.  They  are  a  com- 
plete oscillator  circuit  and  crystal  all  en- 
closed in  a  miniattire  metal  can.  Mount  the 
.oscillator  dead-bug  upside  down  on  a  small 
piece  of  PC  board  next  to  the  MMIC  amp 
capacitor  coupled  to  the  MMIC  input.  A  DC 
supply  resistor  and  output  coupling  capaci- 
tor complete  1 1  IC  LO  TFL  oscillator.  A  short 
section  of  miniature  coax  couples  RF  out 
of  the  MMIC  amp  hannonic  generator  to 
Ihe  LO  port  of  a  SBL- 1  or  similar  mixer. 

The  photo  detector  we  used  w  as  obtained 
from  surplus  and  had  a  four- transistor  am- 
plifier as  part  of  the  assembly.  The  photo 
detector/amplifier  was  chosen  because  it 
had  a  large  surface  of  active  light  detection 
area  about  3/!  6  of  a  inch  square.  This  as- 
sembly used  a  detector  diat  was  not  ob- 
scured with  a  dark  red  infrared  filter.  If  the 
detector  you  obtain  is  covered  svitli  a  iiiulded 
IR  filter  on  the  detector,  a  suitable  rBplace- 
meni  photo  diode  can  he  obtained  from 
Newark  Electronics  (see  Photo  C  caption). 

The  surplus  pHoto  detector/ampliner  as* 
sembly  we  obtained  was  not  filtered  (for 
IR),  making  it  very  usable  over  the  LED 


Jrf/^e 


tf^^^jiCK 


Photo  B.  Original  photo  detector  oinained  in  surplus.  Note  the  photo  dioik  near  bottom 
left.  You  can  see  active  eiemetnfor  photo  detect  in  visible  light,  if  it  were  for  IR  use  only, 
it  would  be  obscured  with  a  very  deep-colored  RED  lens. 


visible  frequency  range.  The  units  with  a 
IR  diode  and  IR  filter  (very  dark  red)  are 
not  usable  as  far  as  the  photo  diode  is  con- 
cerned. See  Fig.  1.  The  photo  diode  should 
be  clear  in  appearance,  allowing  you  to  see 
the  dark  photo  sensitive  element  in  the 


device.  See  Fig,  2  for  the  reverse-engi- 
neered schematic  of  ihc  photo  detector 
amplifier  and  the  conversion  to  the  output 
transistor  amplifier  circuit.  This  converts 

Continited  on  page  46 


Photo  C  Standard  IR  detector  (removed)  and  amplifier  imtL  This  unit  is  modified  to  ex- 
pinment  with  the  Newark  Electrotiics  photo  diode  {^5F9029y  p.  583,  Newark  Electron- 
ics cat.  #//7J.  As  you  can  see,  the  Newark  Electronics  replacement  photo  diode  has  a 
clear  white  plastic  lens.  The  Newark  photo  diode  replaced  the  !R  diode  as  received  in 
siophis.  Same  Ik  emitter  tnod  on  final  transistor  amplifier  stage. 
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TO  2M  HT 
BNC       ^ 
M5.035  MHz 
145.045  MHz 


COAX 


SBl-l  MIXER 
BOnOM  VIEW 
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DIODE 


145  MHz 
COAX 


^v^ 


LOCAL 

OSCILLATOR 

(see  text) 


4  STAGE 

AMP 
(see  Fig.  21 


35  -  45  kHz 
COAX 


Fig.  /,  Optical  receiver/converter  schematic^ 


Rbdue  &  Bevond 

continued  J  ram  page  45 

from  digital  to  analog  for  use  with  our  FM 
uppl  teat  ion. 

The  ei)n  version  is  simple,  as  the  origiiiui 
trLinsiistor  cmiiier  is  grtrundctl  and  needs  lo 
have  ground  broken  lo  the  emitter,  to  be 
replaced  with  a  I  k  resistor.  Output  is  not 
ihc  CO  I  lector  as  in  ilic  nriiiinal  circuiL  but 
converted  to  an  emitter  follower  b>  coupling 
out  or  this  last  stage  on  top  of  the  Ik  emiiier 
resistor  coupled  with  a  .001  )if  capacitor 

Altemateh;  if  vou  can't  locate  an  IR  de- 

r  w 

lector  assembly,  an  aUeniative  could  be  a 
suitable  photo  diode  and  constructing  an 
amplillor  using  a  common  op  amp,  While 
improved  designs  use  high  performance  Op 
amps,  most  of  these  a  nips  arc  hard  \n  lo- 
cate. The  op  amp  design  is  not  critical  — 


it's  your  choice.  See  what  you  can  come  up 
with  from  the  junk  box,  A  good  junk  box 
will  cut  costs. 

With  this  design.  T  hope  you  don't  follow 
exactly  what  I  used,  but  rather  use  it  as  a 
guide.  I  used  what  I  was  able  to  find  in  my 
scrap  metal  and  surplus  dealers  for  low  cost 
assembly.  You're  quite  welcome  to  follow 
exactly  bul  iry  where  possible  lo  use  alier- 
nalives  from  locally  available  components 
to  reduce  vour  construction  costs.  In  that 
way,  you  should  use  this  as  a  guide  not  as 
an  absolute  lo-follow-at-all-costs  design. 

The  output  .001  pFcapacitorof  the  photo 
detector  amp M Her  is  coupled  lo  the  IF  port 
of  an  SBL-1  mixer.  Now.  amplifying  light 
might  not  seem  proper  using  common  RF 
components,  bul  re  mem  tier  what  we  are 
actually  amplifying  is  the  LED's  light  out- 
put chopped  at  35  kHz  rate-  That's  the  RF 


+DC 


m 


u  u  u 

3    2     1 


Fig.  2.   (a)  Reverse-engineered  dramng  of  converted  surplus  IR  diode  detector  and  4- 

inmsiswr  anipUfien  (h)  We  converted  the  output  stage  by  removing  ground  on  the  emitter 
and  coupled  out  of  the  emitter  with  a  MO  J  ptF  capacitor, 
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carrier  with  the  FM  modulation  superim- 
posed on  this  carrier  frequency.  Thai's  w  hy 
we  had  lo  nuKlify  the  transistor  amplifier 

output  stage  lt>  analog  lo  pass  without  dis* 
loTtion  the  carrier  and  its  FM  modulation. 

The  liKal  oscillaton  be  it  a  signal  gen- 
erator, synthesizer,  or  TTL  crystal  oscilla- 
tor MMIC  umpttfier,  is  injected  to  the  local 
oscillator  port  (LO)  of  the  same  mixer.  The 
HT  antenna  Is  connected  to  ihc  RF  port  via 
miniature  flexihle  coax  cable. 

Startup  tests  were  perfnrmed  inside  a  ga- 
rage, focusing  the  LED  transmitter  on  the 
inside  of  the  iiarase  door  and  setting  iheTX 
Qptics  for  best  spot  focus.  Turn  on  the  re- 
ceiver and  connect  the  HT  tuned  to  your 
receive  frequency  (RF  carrier  +  local  oscil- 
later  injecuon  frequency!.  The  RF  carrier 
is  either  35  or  45  kHz  and  your  LO  is  145 
MHi  with  the  synthesiser  or  156  MHz  if 
\  ou  used  the  78  MH/  TTL  crystal  source. 
If  all  is  functioning,  you  should  have  a  full 
quieting  signal  of  the  HT  receiving  your  RF 
being  generated  from  the  LED  transmitter. 
For  best  relum  signal,  ynu  might  have  to 
target  a  plastic  hag  or  some  rellective  surface 
to  eivc  a  return  reHection* 

Further  tests  include  peaking  up  the  sys- 
tem using  a  remote  reflector  mounted  quite 
a  distance  aw  av*  sav.  2(K)  or  so  feet  disiam. 
Auto  rear  backup  light  reflectors  make  a 
great  target  also.  Aim  the  LED  transmitter 
at  the  reflector,  and  when  the  iransmiiier  is 
being  rellecied  (very  noticeable)  by  the  re- 
mote reflector,  signal  strength  on  the  HT 
should  be  nearly  or  completely  full  S-meter 
deflectiqii.  Align  the  strolling  scope  and  tar- 
get in  the  scope's  crosshairs  llrst  for  a  coarse 
adjusstmcnt.  Then  peak  up  system  perior' 
mance  using  an  attenuator  In  the  HT  path 
to  reduce  overloading.  Use  the  S-meter  to 
peak  up  on.  At  the  same  time,  the  final  rifle 
spotting  scope  adjustment  is  done  by 
slightly  luuwning  the  vertical  and  horizon- 
tal calihratiim  screws  on  the  scope  mount. 
Hiea,  move  the  scope  and  position  the  scope 
crosshairs,  aligning  the  scope  on  target  widi 
the  LED  transmitter  being  reflected  by  the 
reflector  target. 

If  all  is  well  after  this  iiriiial  alignment, 
re- verify  mount  rigidity,  as  it  will  be  sub- 
jected to  some  stress  when  the  whole  unit 
is  moved  to  a  remote  location  for  further 
tests.  I  suggest  moving  out  the  distance  ai- 
lempied  fnjin  a  modest  te&i  at  relative  short 
ranges  to  greater  and  greater  ranges  as  sys- 
tem sensitiviiv  suggests.  Try  across  a  school 
or  park  open  space  first  or  up  and  down  a 
city  block  tlrst  before  trying  a  greater  dis- 
tance. If  S-mcler  readings  are  still  way  up 
there,  eo  for  a  iireater  distance.  We  tried  2 
miles  and  made  it  on  our  first  aiieiTtpt.  This, 


after  great  care  wasgjven  to  align  ihc  LFD 
and  detecior  diodes  in  the  cenier  of  the  re- 
spective housings  and  making  a  careful  fo- 
cus of  the  Fresncl  lenses  for  best  focus 
sensitivity. 

These  tests  were  made  at  night  and  Iroiii 
nearly  black  background  areas.  To  locate 
each  other,  a  very  brighl  flashlight  was 
blinked  on  and  off.  Just  like  using  micmwuves, 
if  you  are  using  a  narrow  or  few-degrees  dish 
antenna  and  you're  not  pointed  at  the  connect 
heading,  you  won't  make  coniact. 

When  you  have  contact,  yuu  can  visually 
observe  the  LED  transmitter  at  the  remote 
location.  The  LED  system  looks  like  a  bright 
porch  light  —  colored  red,  of  course.  Not 
overly  bright,  as  observed  at  a  2  mile  dis- 
tance. You  immediately  wonder  if  this  thing 
will  function  a[  this  distance  at  all,  being  ;ts 
dim  as  you  opcically  observe  this  light  at 
this  distance.  In  practice,  ibcse  units  can  still 
have  detection  (noisy)  when  slightly  off  di- 
rect aiming.  If  you  use  an  SSB  HT  for 
lineup,  this  allows  you  to  delect  a  CW  tone 
from  the  carrier  and  use  this  tone  to  peaJc 
up  the  pointing  angle  as  compared  to  rela- 
tive tone  strength.  This  tone  can  be  fed  back 
to  the  transmitting  location  to  facilitate 
alignment  using  the  SSB  receiver  feeding 
back  this  tone  over  ihe  communications  li- 
aison system.  We  use  450  MHz  simplex 
frequencies  lo  prevent  having  anything  lo- 
cally in  the  VHF  2  meter  IF  band  used  in 
this  optical  transceiver 

Did  I  forget  to  mention  using  a  good  tri- 
pod for  the  system?  We  use  the  same  tri- 
pods for  this  system  thai  we  use  for  our 
microwave  dish  antenna  mounts.  Whatever 
tripod  you  use.  we  suggest  a  heavy  one  — 
much  heavier  than  a  standard  camera  unit. 
Camera  tripods  could  be  used;  however,  they 
are  not  as  sturdy  as  a  microwave  tripod. 

Also  when  setting  up  at  night,  be  sure  lo 
bring  a  small  flashlight  for  local  use  to  check 
setup  in  the  dark.  A  useful  light  is  an  old 
military  signal  llashlighi  with  red  colored 
fillers  over  the  flashlight  bulb  to  retain  some 
of  your  night  vision,  allowing  you  to  look 
through  the  spotting  scope.  It*s  not  a  neces- 
sary Item,  but  a  thought.  For  a  liaison  ra- 
dio, we  used  our  450  MHz  FM  HTs  on  a 
simplex  channel  for  communications  setup 
as  they're  much  better  than  ami  and  hand 
signals. 

A  nice  additioii  to  this  liaison  communi- 
cations setup  is  a  Radio  Shack  VOX  head- 
set boom  mic,  pan  #  1 9-3 12.  The  cost  is  $50 
—  much  less  than  others  on  the  market.  Its 
use  allows  hands-free  operation  for  work 
on  the  optical  system  and  communications 
over  the  liaison  channel  while  setting  up. 
The  VOX  operation  is  very  nice,  and  it 
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seems  to  be  able  to  be  used  on  many  differ* 
em  HTs  thai  not  only  include  a  whole  se- 
ries of  Icom  radios,  but  also  Atinco,  Yacsu, 
and  Standard  models,  according  to  Radio 
Shack  catalog  details, 

Don*t  forget  to  bring  along  some  of  the 
creature  comforts  like  a  lawn  chair.  You 
might  have  a  wail  for  total  setup  and  there 
is  nothing  like  being  comfortable. 

Well,  there  is  the  entire  system  that  Kerry 
N6IZW  and  1  constructed. 

Of  course,  there  are  improvements  that 
can  be  constructed  and  added  on  to  this  sys- 
tem. The  tripod  head  we  used  had  a  return 
spring  that  somewhat  argues  with  the 
manual  positioning  of  the  iripod  in  fine  po- 
sitioning settings.  Just  could  not  set  on  to  a 
spot  but  near  it.  It  was  like  there  was  back- 
lash in  the  mechanism.  I  suppose  in  its  origi- 
nal use  this  tripod  that  we  used  was  in  reality 
a  TV  camera  iripod.  The  return  spring  was 
a  great  device  with  such  a  heavy  camera. 
For  our  system  it  was  removed,  and  we  use 
ihe  horizontal  and  vertical  locking  screws. 
This  made  life  eiisier  for  finer  pointing  when 
using  the  rifle  scope  crdsshairs  to  align 
scope  and  target  together. 

Well,  that's  it  for  the  system.  I  hope  you 
have  as  much  enjoymetit  as  Kerry  and  I  have 
had  in  this  project.  It  just  goes  to  show  you 
that  some  things  that  seetn  itn possible  are 
just  not  so.  They  might  be.  but  until  you 
give  them  a  whirl,  you  will  never  know.  1 
have  located  a  quantity  of  78  MHz  TTL 
crystal  osciHators  and  will  make  them  avail- 
able for  $2  postpaid. 

For  laser  topics  and  lots  of  information 
and  suppliers  checkout  Web  address  [http:/ 
/www.qsl.net/k3pgp/opening.htm].  Our  fi- 
nal plan  is  lo  use  the  system  during  the 


ARRL  10  GHz  and  up  contest  for  fun, 
should  ray  KNEES  allow  me  to  do  so.  Best 
73  for  now.  Chuck  \V  B6IGP 
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On  the  Go 


Mobile,  Portable  and  Emergency  Operation 


Steve  Nowak  KE8YN/4 

1011  Peacock  Ave.  NE 

Palm  Bay  FL  32907- 1371 

[ke8yn@  netzero.net] 


Now  That  You've  Upgraded,  What's 


First.  I'd  like  to  congratuhte  those  of  you  who  have  recently  upgraded.  With  the  standi ng- 
rooni'Only  response  to  the  opportunity  to  upgrade  to  either  General  or  Extra,  tens  of  thousands 
of  us  took  advantage  of  t lie  opportunity.  After  dutifully  cracking  the  books  (or  the  computer 
lulorials),  and  armed  wilh  our  pencils,  erasers,  and  calculators,  we  dutifully  presented  ourselves  at 
Lire  VEC  sessions  and  attacked  the  examination  booklets. 


Or  course,  in  the  process  we  managed 
to  tuiall)  overload  the  syiilcm*  so  ac- 
tually seiiins  vour  new  license  has  been  an 
oppt>nunitj  to  team  paiience.  As  I  write  this, 
it  has  been  six  weeks  from  the  April  nftccnth 
slampede,  and  ihe  VECs  are  working  dili- 
gently to  get  the  backlog  of  upgrades  sub- 
mined  10  the  FCC.  While  m>u  mav  mn  have 
your  new  gram  as  of  the  time  I  write  Uiis,  I 
figure  that  by  the  time  you  read  ihis  we 
should  all  have  our  upgrades  in  hand. 

I  suspect  that  in  addition  to  those  who 
upgraded  we  also  have  a  number  of  Iblks 
who  have  recently  joined  for  rejoined)  the 
hi^hhy,  When  ihc  requirements  changed, 
many  who  had  ni)t  taken  the  plunge  may 
now  choose  to  do  so.  Predictions  were  that 
s*s  new  folks  enler  the  hobby  we  might  be 
seehig  a  shift  in  ihe  reasons  people  have  (or 
joining  the  hobby.  Ten  years  ago,  there  were 
nianv  who  became  hams  because  amateur 
radio  provided  a  cheap  and  elTective  means 
of  communicalions.  Now  there  are  many 
alternatives  to  meet  that  particularneed  and 
people  join  the  hobby  for  other  reasons. 
With  so  many  modes,  modahtiei>,  and  op- 
tions rivailable,  we  may  begin  to  attract  the 
experimenters  \\  ho  have  become  tired  with 
the  limits  of  surfing  the  Web.  Others  who 
have  gotten  into  the  habit  of  assembling 
their  own  computers  may  see  ham  radio  as 
a  natural  outgrowth  of  the  desire  to  build. 
In  any  case,  congratulations  or  welcome, 
whichever  the  ease  mav  be. 

Now  thai  you  liave  your  new  license,  or 
your  uitgrade,  what  arc  you  going  to  do  with 
it?  Dtni't  forget  that  there  is  one  thing  that 
sets  this  hobby  apart  from  most  others.  We 
rouunely  have  die  opportunity  to  provide 
real  and  meaningful  support  and  assistance 
to  others  by  using  our  hobby.  We  can  give 
something!  back  to  the  communitv  that  mav 
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fill  a  critical  and  emergent  need.  With  this 
opportuiiity  comes  an  obligation,  not  to 
mention  a  proud  tradition,  of  public  service. 
In  the  past  Fve  written  about  a  number  of 
ihinsis  that  we  can  do  for  the  communitv, 
whether  communications  durins  a  disaster 
or  during  a  bike  ride.  Maybe  we're  helping 
out  with  a  food  drive  or  even  providing 
backup  communications  within  a  hospital 
when  they  experience  telephone  equipment 
problems.  Then  it  hit  me.  Wc  often  think  of 
our  role  as  one  where  we  provide  commu- 
nications for  various  agencies,  but  our  role 
is  actually  quite  a  bit  more  important.  As 
communicators  we  provide  the  data  that 
people  need  in  order  to  act  during  a  pai- 
licular  situation.  Wc  understand  that  this 
data  is  the  lileblood  of  any  operation,  and  we 
spend  a  lot  of  time  planning  and  preparing  to 
meet  that  n\^ct]. 

As  hams  we  spend  a  lot  of  lime  practic- 
ing for  events  that  might  occur  —  or  then 
again  (and  hopefully),  thej  might  not.  We 
practice  for  disaster  support  and  recovery 
communications  through  our  Amateur  Ra- 
dio  Emergency  Sen  ice  (ARES)  and  Radio 
Amateur  Radio  Civil  Emergency  (RACES) 
networks.  Those  affiliated  with  the  Military 
Afllliated  Radio  System  {MARS*  practice 
the  skills  which  might  be  needed  to  assist 
and  support  armed  forces  communications. 
We  develop  atid  maintain  skills  which  are 
not  required  for  the  enjoyment  of  the  hobby 
hut  which  would  be  needed  if  called  upon 
to  sei"V'e  in  one  of  these  capacities.  It  su'uck 
me  recently  that  while  many  people  want 
to  help  out  in  times  of  a  serious  problem  or 
emergency,  relatively  lew  are  geared  tow  ard 
investing  time  and  elTori  in  the  anticipation 
of  such  an  evenL  Many  homeowners  do  not 
prepaid  tlieir  own  home  for  an  etnetgency,  and 
therefore  would  not  be  inclined  to  prepare  on 
behalf  of  their  community. 


Perhaps  they  feel  that  someone  else  will 
do  it.  Perhaps  they  feci  that  that's  why  we 
have  a  Civil  Defense  function.  As  it  turns 
out,  that  someone  else  is  us.  When  we  reg- 
ister with  a  local  or  state  agency  and  func- 
tion as  a  RACES  station,  we  are,  by 
defmitton.  a  component  of  Civil  Defense, 

The  key  is  that  in  an  emergency  Uie  most 
effective  hams  are  those  who  are  also  the 
planners.  Some  hams  are  ready  willing  and 
able  to  assist  in  a  real  emergency  but  can- 
not or  may  not  choose  to  participate  in  the 
planning  and  preparation.  While  these  folks 
are  imponani,  without  the  planners,  il  would 
be  diftlcult  or  impossible  to  assimilate  these 
folks  into  the  event  when  it  occurs.  This  is 
espeeiaJly  true  since  most  disasters  by  defi- 
nition occur  with  little  or  no  warning.  So 
how  does  that  affect  you  as  a  ham,  parlicu- 
farly  if  you  have  recently  joined  the  hobby 
or  upgraded? 

1 .  Gel  involved  to  the  desree  that  vou  can. 
Check  out  the  local  ham  club  and  find  out  w  ho 
is  coordinating  the  public  service  communi- 
cations. Get  to  know  them.  Let  them  get  to 
know  you  and  w  hat  you  arc  intercsied  in, 

2.  Be  available  when  possible.  You  may 
ha%'e  a  demanding  job.  and  it  may  take  pri- 
oriiy  during  an  emergency.  Police*  fire,  and 
hospiuil  employees  will  have  ilieir  hands  tnll 
in  a  disaster,  but  there  are  manv  other  events 
in  which  you  can  participate.  The  kical  fun 
run  or  marathon  may  be  such  an  opponu- 
nity  that  allows  you  to  participate  bui  which 
doesnU  conflict  widi  your  other  duties  in 
an  emergency. 

3.  Get  involved.  Participate  in  planning 
for  the  types  of  events  that  nuiy  impact  your 
area.  Go  through  SkyWam  training.  Regis- 
ter with  the  local  public  service  agency  as  a 
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Low  Power  Operation 


Michael  Bryce  WB8VGE 
Sunlight  Energy  Systems 

955  Manchester  Ave-  SW 

North  Lawrence  OH  44666 

[prosolar@sssnet.com] 


Electricity  at  tine  Speed  of  Liglit 


At  the  2000  Dayton  Hamvention,  I  picked  up  a  second  Heathkit  HW-8.  This  one  is  really  nice 
looking  with  hardly  a  scratch  on  iL  I  really  did  not  need  another  HW-8,  but  the  price  was 
reasonable  and  the  condition  of  the  radio  made  it  a  got-to-have. 


The  guy  behind  the  table  say  il  would 
only  work  on  20  iiicLcrs.  All  Lhc  other 
bands  wete  ticad.  There  was  no  receive  or 
transmit.  So  with  an  exchange  of  some  dead 
presidentii,  the  HW-8  was  mine. 

A  look  inside 

Alter  1  got  home  from  the  HamvenLion, 
the  HW-8  got  its  time  on  the  workbench-  1 
powered  up  the  HW-8  and  sure  enough  the 
guy  was  correct,  ll  only  worked  on  20 
meters.  There  was  no  transmit  at  all  on  any 
of  the  other  bands.  The  receiver  was  also 
quiet  on  80,  40,  and  15  meters.  All  I  could 
hear  was  the  audio  hiss  in  the  eaiptiones. 

As  T  looked  around  at  llie  PC  board.  I 
found  thai  out  of  twelve  of  the  compression 
trimmers,  only  three  had  their  adjust nient 
screws.  The  rest  were  imssing.  Now,  why 
on  earth  w^ould  aiiyone  want  to  remove  the 
adjusting  screws  from  ihe  iriiumers"?  Fve 
still  not  been  able  to  figure  that  one  out. 

Also  missing,  or  rather  destroyed,  is  the 
slug  in  the  L I9/L 1 8  coil  This  is  one  of  the 
heterodyne  oscillator  coils.  If  this  coil  is  out 
of  adjustment,  lhc  circuit  it  controls  will  not 
function.  In  this  case.  LI9  controls  ihe  op- 
eration of  the  20-metcr  oscillator  The  other 
half  of  this  coil  controls  the  40-meter  oscil- 
latoi;  Since  the  slug  for  the  40-meter  band 
was  in  crutnhs,  it  told  me  that  someone 
someplace  was  working  on  the  heterodyne 
oscillator.  It  also  told  me  that  ihey  could  not 
lind  the  problem  by  adjusting  the  slug  in 
L18/L19; 

Checking  the  heterodyne  oscillator 

Heath  wants  you  to  use  aji  RF  probe  to 
check  for  the  proper  operation  of  the  het- 
erodyne oscillator.  The  lest  point  is  TPl  and 
is  located  oti  the  diode  side  (as  looking  down 
onto  the  PC  board)  of  R94. 1  have  Ibund  in 
the  past  il  is  best  to  couple  an  oscilloscope 
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to  this  test  point  and  (brgo  the  RF  probe. 
The  scope  will  not  only  show  you  tlie  out- 
put level  ol  the  oscillator  but  also  wliat  the 
waveform  looks  like.  Sometimes  more  is  not 
better! 

So,  couple  your  scope  probe  to  R94,  As 
you  select  the  different  bands  via  the  front 
push-buttons^  you  shotild  see  a  nice  wave- 
form on  the  scope.  There  should  be  at  least 
50  mV  p"P  on  the  scope.  On  tliis  radio^  none 
of  the  crystals  would  tire  except  on  20  meters. 
Since  Q7  and  Q6  are  the  only  active  devices 
and  they  both  work  on  20  meters,  there  had 
to  be  another  problem. 

The  HW'8  is  full  of  switching  diodes. 
They  control  the  various  tuned  circuits. 
We've  talked  about  these  diodes  in  the  past, 
and  I  won't  go  into  great  detail  here  again. 
Enough  to  say  that  if  one  or  Jiiore  of  the 
switching  diodes  is  kaput,  then  the  section 
that  is  controlled  by  those  diodes  will  not 
function. 

On  this  radio,  the  switching  diodes  con- 
trolling the  heterodyne  oscillator  were  alj 
working.  This  test  is  simple.  Use  your  VOM 
and  check  to  sec  if  plus  12  volts  is  routed 
via  ihe  diode  to  the  crystal. 

The  front  panel  push-buttons  do  much 
more  than  direct  the  12- vol  I  switching  volt- 
age  10  the  various  diodes.  They  do  in  fact 
route  the  antenna  to  the  front- end  amplifier, 
They  also  route  the  output  of  tlie  PA  to  the 
various  output  fillers.  These  push-buttons 
have  wires  on  the  top  and  connections  via 
the  PC  board  on  the  bottom.  I  mention  this 
because  I  Found  while  checking  die  switch- 
in  ii  diodes  that  I  had  12  volts  on  the  i^reen 
w  ire  leading  from  the  20-nieter  switch  even 
though  the  KO-meter  button  w  as  in!  Tlie  color 
codes  are  from  the  Headikit  manual  and  al- 
low you  to  trace  the  various  switched  circuits. 
The  color  code  is:  black  for  80  meters;  red 
for  40  meters;  green  for  20  meters;  and 
white  for  1 5  meters.  This  color-coding  holds 


the  same  no  matter  if  the  wire  goes  to  the 
front  end  or  to  the  PA  stage. 

While  we're  at  it,  looking  into  the  front 
of  the  radio,  the  leftmosl  push-button  is: 
80  meters  SW  1 ;  40  ineters  SW2;  20meiers 
SW3;  and  15  meters  SW4. 

Each  SECTION  of  any  of  the  push-but- 
ton PINS  are  numbers  like  this.  The  section 
closest  to  the  from  panel  lefimost  side,  pins 
lOJ  1,13;  right  side,  1,2,3.  Middle  section, 
pins  1 3. 14. 15.  right  side,  4,5,6.  End  section, 
pins  16,17,18;  right  side.  7,8,9, 

The  sections  are  lettered.  Again,  for  the 
front  paneL  RIGHTmost  switch  (the  15- 
mctcr  button),  the  section  closest  to  the  front 
panel  is  section  A,  Middle  section  is  B,  and 
the  last  section  is  C.  This  sequence  is  re- 
peated on  all  the  switches.  So.  80  meters 
can  have  section  D.  E.  and  E  with  pins  1,2,3, 
and  10.1 1J2. 

Now  having  said  all  of  the  above,  a  quick 
touch  of  the  soldering  iron  detached  the 
green  wire  from  the  20-meter  switch.  With 
this  wire  no  longer  connected  to  the  hetero- 
dyne oscillator,  the  other  crystals  fired  right 
up. 

No  matter  what  switch  was  pressed,  the 
wire  going  to  the  20-rneterband  was  alwavs 
hot  with  12  volts.  The  problem  was  finally 
traced  to  a  shorted  switchine  diode  in  the 
front  end.  As  it  turned  out,  diode  Dl  was  at 
fault.  Here's  what  happened.  When  any 
other  band  switch  was  pressed  in,  the 
switching  voltage  was  applied  to  all  stages. 
In  this  case,  well  select  the  80-meter  band. 
With  the  80-meter  button  in,  12  volts  is  ap- 
plied to  select  L5  via  D5.  C2  and  LI  in  the 
front-end  circuit  ;uc  now  active  thanks  to 
diode  D  L  Al  the  same  time,  D22  is  turned 
on  and  places  Y  L  1 2  J 95  MHz,  in  the  het- 
erodyne oscillator.  And  last  but  not  least, 
diodes  D31  and  D35  are  forward  biased  and 
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Jack  Heller  KB7N0 

P.O.  Box  1792 

City  NV  89702-1792 

[jheller@sierra.net] 


Za kanaka 


You  may  take  it  a$  a  given  that  I  have  all  the  latest  technology  on  my  operating  desk  — 
especiaUy  when  you  read  that  I  recently  purchased  one  of  the  high-end  transceivers.  Surely, 
then,  1  must  have  all  the  latest  whizbangs  computer  money  can  bay,  non?  Not  even  close.  I 
seem  to  stay  in  touch  with  reality  in  a  lot  of  areas,  at  least  from  my  own  perspective,  but  I  must 
work  witliin  a  budget. 


Speaking  of  expensive,  I  have  watched 
the  $400  rebaie  campaigns  to  get  ev- 
erjbody  down  to  the  store  to  purchase  new 
compuiers  and  have  firmly  dug  my  heels 
in.  Do  die  math.  That  rebate  will  commit 
you  to  something  close  lo  an  additional  $400 
out-of-pockei  by  the  Ume  you  are  finished 
with  your  commitment. 

Now  thai  1  have  spouled  oft,  I  still  haven't 
told  the  deepest  secrei  abouE  my  shack's 
time-worn  comptiier.  It  Is  a  long  way  from 
cuuing-edge  at  120  MHz  and  32  megs  of 
RAM.  A  few  years  ago*  that  sounded  pretty 
good.  After  alL  this  niacliiiic  luis  been  tip- 
graded  several  times  since  it  was  pur- 
chased new  Willi  Windows  3.1  as  the 
operating  system! 

Way  back  in  I  hose  dark  ages,  the  first 
configuration  had  a  486  processor  and  the 
attendant  goodies.  Seemed  pretty  high-end. 
then  it  weni  downhill  —  or  perhaps  the  hill 
just  got  taller. 

Where  am  I  going  with  this?  Il  just  hap- 
pened recently  that  one  oi  the  newest  pieces 
of  ham  software  won't  mn  correcdy  on  this 
machine.  Thai  started  me  lo  ihinking  about 
you  guys.  And  I  notice  there  are  hams  run- 
ning computers  similar  to  uha[  this  com- 
puter was  when  it  was  hatched  six  or  seven 
years  ago. 

First,  lei  me  State  that  there  are  some  pm- 
grams  that  will  do  very  exotic  jobs  on  fairly 
"'slow"'  machines  such  as  a  486  33  MHz. 
For  instance,  if  von  wish  to  run  PSK3  L  the 
original  Peter  Martinez  G3PLX  package 
will  usually  do  ihe  trick  quite  nicely  if  you 
are  running  an  earlier  configuration  with 
^^dows  3. 1 .  The  latest  version,  1 ,08,  is 
available  via  the  URL  listed  on  the  4th  line 
in  The  Chart, 

I  use  it  on  my  laptop  (Win95>  with  the 
WD5GXR  front  end  and  it  is  quite  respect- 
able. The  laptop  might  handle  one  of  the 


more  "hungr}"  pieces  of  software,  but  I  am 
satisfied  with  the  performance.  The  tuning 
leaves  a  litUe  to  be  desired,  but  it  works  for 
a  lot  of  folks.  Once  it  is  on  freiiucncy,  the 
rest  works  like  most  any  other  program. 
There  are  other  programs  for  other  modes 
I  tliat  will  perform  on  these  machines.  Usu- 
ally, if  you  are  looking  for  such  software. 
the  best  bet  is  to  find  DOS  applications. 
Often,  they  are  more  stable  and  make  a  slow 
machine  come  to  life.  One  of  my  favorites 
for  SSTV  is  the  Pasokon  Lite  package.  It  is 
a  DOS  program  that  really  does  the  job  on 
die  laptop.  Incidentally,  tlie  laptop  is  atiuUicr 
''cripple"  at  120  MHz  and  only  8  megs  of 
RAM- 

What  brought  all  this  thinking 
to  a  head 

1  have  mentioned  the  new  Zakanaka 
PSK31  software  by  Bob  Fur/er.  the  auihor 
of  Logger.  Bob  decided  to  build  a  separate 
standalone  PSK3 !  pi  ograjn  that  would  work 
in  conjunction  wiUi  Logger  so  the  latter 
could  do  as  its  name  implies,  log  contacts. 
He  lound  thai  die  logging  program  with  the 
P%K3 1  module  had  gained  a  lot  of  popularity 
due  10  die  inclusion  of  a  PSK3 1  module. 

That  was  the  very  reason  I  first  down* 
loaded  the  Logger  software.  At  the  time,  it 
was  one  of  the  most  attractive  programs  for 
working  the  new  mode,  and  the  hogging 
capability  was  built-in.  1  very  likely 
wouIdn^t  have  given  the  software  a  second 
look  if  die  PSK3 1  module  were  not  offered. 

Now  you  will  find  both  programs  at  ilte 
revised  listing  in  The  Chart,  I  was  made 
aware,  a  few  months  before  this  publica- 
tion date,  that  the  old  URL  I  had  listed  for 
acquiring  Logger,  which  was  a  very  inter- 
esting site  with  many  ham  links*  had  gone  by 
the  w  ay  side.  So  I  am  at  present  supplying  the 


correct  URL  via  E-mail  and  this  new  tisdng 
should  relieve  some  of  that  iraflfic.  I  do  enjoy 
hearing  from  all  of  you,  but  the  error  rate  from 
this  end  becomes  a  bit  embanassins  in  cases 
like  this. 

As  soon  as  the  first  version  of  Zakanaka 
was  available,  I  downloaded  it  and  it  worked 
vcr\*  welL  especially  considering  ft  was  a 
first  release.  Obviouslv.  a  lot  of  effon  went 
into  the  program.  Not  only  had  Bob  written 
a  fine  piece  of  software,  but  a  dedicated  crew 
of  voIu[iieers  worked  up  a  magnificent  help 
file. 

!  managed  to  work  a  few  stations  with 
the  software  and  figured  I  had  die  cat  by 
the  tail.  Then  I  read  about  running  Logger 
concurrently  with  the  new  software.  At  that 
time,  there  was  a  new  version  of  Logger 
available  (ver.  7.05),  which  I  downloaded 
and  installed.  I  did  a  little  checking  ^nd  dial 
program  appeared  to  work  quite  well  as  a 
standalone. 

Then  I  got  the  two  programs  running  side 
by  side  and  the  reaOy  big  problem  devel- 
oped. Crash  —  reboot  —  crash  —  etc.  Ac- 
tually, the  programs  would  run  long  enough 
to  make  me  diink  there  was  just  some  little 
quirky  bug  floating  about.  My  comment 
later  was  that  I  had  enough  crashes  that  day 
10  fill  a  computer  junkyard. 

Another  confession 

1  mtisi  apologize  for  misleading  anyone 
on  the  ease  of  using  some  of  these  "hun- 
gry" programs.  After  the  above  incidents,  I 
went  to  the  Zakanaka  reflector  and  de- 
scribed my  woes  in  enough  detail  to  expect 
a  reply  and*  of  course,  I  was  hoping  for  a 
simple  fix. 

1  did  receive  several  replies.  Most  of  the 
authors  of  the  replies  gave  me  some  good- 
natured  chastising  for  not  reading  the  help 
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files  which  clearly  state  the  programs  re- 
quire a  minimum  150  MHz  processor. 
Some  of  ihe  chasiising  was  not  so  good- 
nalured,  white  ulher  folks  were  downright 
sympathetic  to  my  plight. 

Throw  money  at  the  problem! 

The  end  advice  was  to  either  use  other 
software  or  buy  a  "real''  computer.  I  tried 
to  avoid  being  discouraged  and  mulled  the 
options.  Mulling,  in  case  you  have  not 
done  much  of  it,  can  hurt  the  head  as  much 
as  regular  old-fashioned  thinking. 


1  had  tried  most,  but  not  all,  of  the  soft- 
ware available  and  decided  I  would  make 
an  investment  that  was  more  practical  tliao 
the  recommended  "new  computer"  pur- 
chase. Though  il  would  be  nice  to  have 
something  fast  enough  to  run  just  about  any 
job,  in  reality,  this  old  machine  does  every- 
thing I  ask  of  it  and  I  can  not  only  put  off 
the  purchase  of  hardware,  ,1  can  avoid  all 
the  time-consuming  configuration  at  leasL 
uuul  sometime  in  the  future.  Such  loyalty 
...  if  computers  talk  to  each  other^  can  yon 
imagine  how  jealous  the  others  are? 


Source  for: 

Web  address  (URL): 

Soundcard  program  for  PSK31, 
H  1    Y,  more 

http://tav.kiev.ua/-nick/my_ham_soft.htm 

TrueTTY  —  Sound  card  H    1 Y  w/ 

PSK31 

www.dxsoft.com/mitrtty,  htm 

Pasokon  SS 1  V  programs  & 

hardware 

www,ultranet.corri/'-sstv/[ite.html 

PSK31  —  Free  —  ong.  PSK31  — 
also  Logger 

http;//ainteJ. bLehu.es/psk31,  html 

Site  with  inks  to  PSK31  and  Logger 
7.  A  so  Zakanaka  and  scope  program 

www,chroniclenetworks.com/~dwm/Logger,htm 

PSKGNR  —  Front  end  for  PSK31 

www.a  -wi  liams.com/wd5gnr/pskgnr.htm 

Dtgipan—  PSK31  —  easy  to  use  — 

'                   new  version  1.1 

http;//members,home,com/htefler/digipan/ 

TAPR       Lots  of  info 

www,  tapr.org 

TNC  to  radio  wiring  he  p 

http://freeweb.pdq.net/medca  f/ztx/ 

ChromaPIX  and  ChromaSound  DSP 

software 

www,siliconpixe  s.com 

Time  wave  DSP  &  AEA  products 

www.timewave.com 

Auto  tuner  and  other  kits 

www,  dgelectronics.com 

XPWare  —  TNC  software  with 
sample  DL 

www.goQdnet.com/-^gjohnsorV 

RCKRtty  Windows  program  with  free 

DL 

http://home.t-on  ]ne,de/home/d]4rck/ 
[use  lowercase  DL4RCK] 

HP  serial  modem  p  ans  &  RTTY  &. 

Pactor 

http://home, att.net/--k7sz  / 

SV2AGW  free  Win95  programs 

www, raag.org/index1  .htm 

Source  for  BayPac  BP-2M  &  APRS 

www.ttgertronics.com/ 

Bay  Com  —  German  site 

www.baycom.de/ 

BayCom  1.5  and  Manual.zip  in 
Eng  \3h 

www.cs.wvu.edu/~acm/gopher/Software/baycom/ 

N1 RCT  site  —  excel  ent  RTTY  ref. 

http:/mww- megalfnk.net/~n1  ret/ 

lot'  Visua    Communication  Assn.  — 
nonprofit  org.  dedicated  to  SSTV 

www,mlndspring.com/-'SStv/ 

Creative  Services  Software 

www.cssincorp.com 

Hellschreiber  &  MT63 

www.freeweb.org/varie/njnopo/i28bly/index.htm 

Table  1*  The  chart  from  Hetl(er)  —  your  guide  to  good  things  on  the  Web. 
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The  software  of  choice  is  the  MixW  pack- 
age thai  1  reviewed  last  month.  I  wrote  the 
article  for  last  month  using  ihe  demo  ver- 
sion of  the  program,  and  it  seemed  to  do 
welL  The  demo  version  installed  easily  and, 
once  I  got  past  the  series  of  operator  errors, 
the  perforiiiance  was  excelleni. 

This  should  mean  the  installation  of  the 
"real"  softw^arc  should  be  a  snap,  right? 
Well,  there  wa^  a  difference  and  it  did  give 
me  a  few  fits  for  a  time.  I  learned  a  partial 
lesson  about  a  resident  file  labeled 
Wininct.dll.  I  didn't  really  want  to  learn 
about  this,  but  this  is  what  I  found,  and  1 
doubl  il  will  happen  to  you. 

The  MixW  program  comes  with  a  regu- 
lar Window  sQS^"^^  Install  oiechanism  and  the 
installation  goes  like  clockwork  .,,  except 
...  I  messed  with  it.  T  have  a  pariitioned  hard 
drive  and  I  changed  the  installation  address 
to  the  '^C  drive  rather  than  the  default  "C/' 
My  C  partition  is  a  bit  overfilled* 

Education  —  no  extra  charge 

This  shouldn't  make  a  difference  ...  or 
so  I  IhuughL  Well,  a  hitch  developed  in  the 
get-along.  The  program  would  display  an 
error  message  on  boot-up.  The  message  was 
based  on  the  .DLL  file  I  mentioned.  I  did 
a  little  checking  and  at  the  Microsoft  Web 
site  there  are  listed  about  100  incidences  of 
complaint  on  the  litlle-wonder  file. 

Apparently  nobody  had  reported  such  a 
problem  to  Jim  WA2V0S,  who  handles  the 
paperwork  for  this  software.  He  seemed 
to  feel  I  should  not  have  messed  with  the 
installation  process. 

I  wasn't  desperate  yet.  1  decided  the  prob- 
lem could  simply  be  that  the  file  was  the 
wrong  version  to  work  with  the  softw^are,  I 
copied  a  different  version  of  the  file  from 
the  laptop,  but  soon  found  1  was  in  trouble 
when  1  went  to  rename  the  tile  in  the  desk- 
lop.  Access  denied.  1  thought  of  one  method 
I  hadirt  tried  for  access  after  I  posted  the 
details  of  the  prablem  on  the  MixW  reflector. 

Hams  to  the  rescue 

Shortly  after  the  posting,  I  checked  back 
and  there  was  a  message  from  Nick  U1"'2UZ, 
the  author  of  die  MixW  software,  I  still  don*t 
know  all  there  is  to  know  about  that  file, 
but  Nick  sent  me  a  fix  to  install  that  cured 
the  problem  in  just  a  few  minutes.  This  was 
a  day  when  I  lacked  the  time  to  work 
steadily  for  a  solution. 

So  finally,  at  midnighL  as  1  wa.s  config- 
uring a  few  macros,  I  noticed  a  strong  sig- 
nal from  out  Tokyo  way,  gave  it  a  call  and 
bingo,  I  was  in  business.  Excellent  report, 
even  with  the  beam  in  exactly  the  wrong 
direction. 


The  point  of  this  is  there  was  an  attitude 
of  helpfulness  with  this  problem.  I  appreci- 
ated the  effort  extended  by  Nick  to  supply 
a  fix.  I  am  sure  he  had  a  few  other  diiiigs 
going  on  in  his  life  just  as  I  had  thai  day, 
but  he  came  to  the  rescue  in  ihe  true  ham 
spirit. 

So,  you  may  wonder  why  would  I  actu- 
ally pay  cash  for  a  program  to  work  PSK3 1 
when  there  are  so  many  freebies  out  there, 
I  w  asn't  really  retaliating  to  the  admonition 
to  get  With  it  and  get  a  modern  computer 
(though  that  was  an  Uicentive).  The  MixW 
software  also  has  a  logging  system  and,  of 
greater  interest,  it  also  does  RTTY  (very 
well),  has  two  new  modes,  FSK31  and 
MTTY,  and  it  will  also  ^end  and  receive 
packet  on  HF  and  VHK 

Tt  appelB^lib^  is  more  development  on 
the  way,  because  there  is  a  ''Factor  Listen" 
function  so  it  will  copy  Factor  and,  Just  for 
fun,  it  also  copies  Hellschreiben  I  don*t 
claim  to  have  any  inside  dope  on  what  is  in 
the  future  for  the  program,  but  it  looks  like 
a  very  promising  project. 

New  modes  to  experiment  with 

I  haven't  had  the  time  and  patience  to  try^ 
the  FSK3 1  or  the  M^FTY  mode,  1  have  ob- 
served others  on  the  MixW  reflector  at- 
tempting skeds  to  experiment  and  just  a  few, 
at  this  writing,  have  managed  to  make  con- 
tacts. The  advantages  of  these  modes  will 
probably  be  better  known  as  time  inarches 
to  its  tune,  I  will  let  vou  know. 

And  along  came  Zaitanaka 

The  new  Zakanaka  is  worth  looking  into. 
The  download  and  installation  goes  well. 
And  I  have  managed  to  run  it  successfully 
as  long  as  I  do  not  run  Logger  at  the  same 
time.  That  may  seem  to  defeat  some  of  the 
purpose  ol  the  package,  but  in  the  interest 
of  seeing  what's  new,  a  little  effort  is  justi- 
fied. After  all,  if  logging  is  important,  a  few 
pencil  notes  and  a  later  entry  is  not  all  that 
bad. 

I  snapped  a  screen  shot  of  Zakanaka  in 
action  (Fig*  1).  One  of  the  more  impressive 
features  is  the  full- width  tuning  display.  The 
screen  shot  show^s  three  signals  in  the  dis- 
play. There  were  probably  more  that  were 
not  displayed  due  to  the  limiiaiions  pur- 
posely placed  by  the  radio's  tlltei  at  the  time. 

Any  of  tlie  signals  can  be  instantly  tuned 
by  clicking  witli  the  mouse.  The  one  cur- 
rently tuned  is  the  one  on  the  leftj  as  indi- 
cated by  the  two  parallel  lines  just  above  it. 
The  other  tuning  indicator  in  the  upper  right 
of  the  receive  screen  is  reminiscent  of  the 
Logger  FSK31  module^s  tuning  system. 


mm 


Zakdnalta 


vFile  : Settings  .  Tool Bq>:    ViesAj     Muds  •  Display    Auxl     :4ij>;?    Cie^r     Help 


^^^^rii^^ 


^^^^^^Mi^a^^^^uubb 


^^^^^JUA^^^ 


K  KCoOQ  CQ  CO  M'  *D  Eteeefveo  Good  to  meet  youDaff/.  HaricJIe  h^r&  \>:^ 

C^ridCNSy,  The  band  is  verypoor  today  due  to  a  solar  storm,  but  PSK  ^eif 

W93NUTOEV^/A/OKK'  ,r 

m 

WAZOK^e  WBSNUTver\'  gud  Lee  nice  to  meet  you  ..well  if  there  was  a  si 

much  effect  because  the  q!in  here  Islgh.  A  lot  of  signals  tonight,. .c^lat^/f^ 

scoop: 

WBSNUT-  Cincinnati  (suburb  is  Anderson  Township).  Ohio 

Pig  js  aTen-Tet  Omni  6+  s  Ith  about  25  watfs  out  into  a  Ground 

Mounted  Butter!  Vertical. 

Computer  is  a  Compaq  Presario  1620  Laptop  running  V'/INPSK  Other  rigs 
irictude  a  KenYv^:iodT3-630,  QQO-2&20  ORP  Rig  arid  an  UfJ  20  Meter 
Travelfadio. 


Active 


r-iTK  i  . .-.  r. ^. V*  I  ■  1  .-J I  F-.H  i  ^ ii  f  Ji 


J         <■       _L 


I ^- 


1^— ,.j- 


lOpp  . 


m 


l>k.Mini     rjiiTH 


J L 


i,^f^^^ 


0Mf%^:'^^^'^ 


.Be«:^fei-/T-  ■ 


"      I        I 

Net  Or       ;6fg^il..:.Besel  Abort-      ^^CPU^PTT    : 


.^h^lUB^J! 


ii'aMfMiBMkri' n  [i     iB'rf  I  i  iii  rnnnrr'Brtrrr' 


linn    ■iiiihijMiinrT ' 


^b^aMuiiiJMk^ 


^kJ^*^^i^i^^^B^ri^^^M^b^HrfAAU^'4^*Ai4far+^ 


Fig.  L  The  firM  release  of  the  Zakanaka  PSK31  program.  All  the  bells  and  whistles  were 
not  in  place  at  this  time,  but  there  was  enough  there  to  use  the  program,  and  it  works 
well  It  is  intended  to  be  rim  with  Logger  in  the  background  so  the  programs  can  inter- 
act. This  setup  requires  at  least  a  150  MHz  processor  and  'lots"  of  RAM.  Since  my  com- 
puter doesn't  qualify,  I  could  only  evaluate  the  one  piece  of  software  at  a  time.  Tftefidl 
width  tuning  display  at  the  bottom  is  as  easy  to  use  as  any  and  the  help  file  is  well 
written.  See  text. 


This  smaller  indicator  can  be  clicked  and 
dragged  elsewhere  to  suit  your  fancy. 

The  programmable  buttons  just  below  tlie 
main  tuning  display  are  to  be  programmed 
and  named  by  die  operator.  In  practice,  three 
limes  as  many  buttons  are  available  by 
choice  of  the  setup.  They  are  activated  by 
mouse  click.  I  feel  the  need  for  several  ba- 
sic macros  to  save  typing  call  signs  that  I 
forget  in  the  course  of  a  contact, 

It  had  been  several  weeks  since  I  made 
up  the  few  macros  seen  here,  and  I  have  to 
tell  a  little  story  on  myselT  I  couldn't  recall 
which  programs  snag  callsigns  with  a 
double-click  in  the  receive  window.  I  saw  a 
station  calling  CQ,  double-clicked  on  the 
callsign,  and  didn't  see  evidence  of  it  being 
stored  on-screen.  {This  was  the  first  beta 
release.) 

Next,  T  clicked  the  "call  stn"  button  and 
found  diat  not  only  was  the  calling  stadons 
callsign  already  in  the  macros  hut  I  had  also 
programmed  the  key  to  not  onfy  call  the  sta- 
tion but  go  automatically  into  transmit 
mode.  1  was  just  about  to  make  a  contact,  I 
thought,  and  all  the  time  I  was  just  looking 
for  material  about  the  program.  Conditions 
weren't  too  good  and  a  stadon  that  was 
closer  to  tiie  station  calling  CQ  won  that 
one.  Well,  I  learned  what  that  double-click 
would  do.  I  imagine  future  releases  will 


make  the  operator  aware  of  what  is  going 
on  "behind  the  scenes." 

Any way^  even  if  I  can '  t  convince  my  liitle 
weakling  computer  to  use  the  new  system 
in  its  endrety,  it  is  a  good  working  piece  of 
software.  I  have  to  admit  that.  One  of  the 
nonfunctioning  areas  of  the  program  due  to 
computer  limitations  is  the  transceiver  fre- 
quency, which  should  be  displaying  in  one 
of  the  boxes  at  the  bottom  left  of  the  screen 
shot.  That  display  works  in  conjunction  with 
the  Logger  program  which  polls  the  trans- 
ceiver —  then  the  Zakanaka  program 
takes  the  information  and  displays  it,  I  did 
experience  that  before  the  series  of  crashes 
mentioned  earlier. 

More  to  come 

Of  particular  interest,  in  the  "Mode" 
pulldown  menu,  there  is  a  RTTY  choice 
listed.  There  is  no  RTTY  module  as  yet,  but 
il  may  give  some  idea  where  this  piece  of 
software  is  headed.  Looks  like  an  ambitious 
undertaking. 

Also,  the  QSO  information  as  gathered 
by  Zakanaka  is  somehow  stored  in  the  Log- 
ger program  when  diey  are  running  concur- 
rently. Gee  guys,  this  sounds  so  good  I  am 

Continued  on  page  62 
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RDF  Tracks  Critters  and  Bugs 


We  hams  call  it  ''foxliunting''  when  we  use  direction-finders  to  search  on  foot  for  radio  transmitters 
hidden  by  our  fellow  liams.  But  hunters  of  real  foxes  now  use  RDF,  too.  From  stolen  cars  to 
Alzheimer's  patients  to  missing  children,  there  is  a  lot  that  people  want  to  find  and  keep  track  of 
by  radio  direction  finding  (RDF)  nowadays.  Hardly  a  week  goes  by  without  my  getting  several 
requests  for  information  on  tracking  systems  for  various  uses.  Today's  mail  brought  two. 


One  inquiry  was  from  the  owner  of  a 
business,  wauling  an  RDF  solution  for 
expensive  tools  thai  "wander  oftV*  to  quote 
him.  The  otlier  writer  wanted  '*a  homing  de- 
vice 3/4-inch  long  and  5/16-inch  diameter." 
He  didn't  si ve  any  information  about  intended 
use,  range,  Lransmissit>n  duration,  or  anything 
else  that  might  help  me  answer  him. 

From  the  beginning,  I  have  tried  to  respond 
to  every  inquiry^,  no  matter  how  vague  or  oul- 
landish,  1  have  learned  a  lot  in  the  process. 


en  mdia 


¥  -iB-,^. w  t  xeffJrc;^ 


Finds  Hid{!B) 
Tmmmitt^r^l 
Ensures^  privaqf: 


Photo  A.  "Finds  hidthn  transmitien!  En- 
sures privacy/'  Thats  what  it  says  on  the 
NCG  Rf  Bug  package. 

54  73  Amateur  Hadio  Today  •  August  2000 


One  of  the  most  memorable  letters  came  Just 
after  ''Homing  In"  first  appeared  in  1988. 
Tracy  from  Kansas  wrote:  "I  have  a  friend 
who  needs  help  with  tracking  his  coon- 
hounds.  He  says  when  they  get  out  of  hear- 
ing distance,  it  sometimes  takes  all  night  to 
find  them.  Yeah,  I  used  to  laugh  too,  until  T 
heard  how  much  money,  prizes,  and  stud 
fees  a  good  coonhound  can  bring  in.  By  the 
way,  we  like  to  build  from  used  parts,  to 
help  hold  down  costs." 

I  suspected  that  someone  was  pulling  my 
leg  when  I  saw  this  postscript:  "Dorothy  and 
Toto  send  their  love/'  Nevertheless,  I  an- 
swered as  best  as  I  could  at  the  time,  some- 
thing about  looking  into  the  animal  tracking 
tags  used  by  university  researchers. 

As  it  turns  out,  Tracy  was  completely  se- 
rious, and  1  soon  learned  that  other  dog 
owners  have  similar  needs.  Helping  them 
has  created  a  thriving  business  for  at  least 
one  company.  Gary  Tripp  of  Grifton,  North 
Carolina  E-mailed  a  few  months  ago  to  say 
that  73  Magazine  and  my  RDF  book  helped 
inspire  him.  "I  really  enjoy  your  'Homing  In' 
articles,*'  he  wrote.  'They  have  served  as  a 
valuable  resource  in  my  transmitter  and  re- 
ceiver development.  My  copy  of  Transmitter 
Hunting  —  Radio  Direction  Finding  Sim- 
plified [Moell  and  Curlec,  TAB/McGraw- 
Hill,  ISBN  007-15600681  i^*^  well  worn;'  I 
had  to  fmd  out  more,  so  I  called  him. 

Gary  doesn't  have  his  amaleur  radio  li- 
cense yet,  but  he  has  a  strong  interest  in 
ham-related  technologies.  "Noith  Carolina 
Stale  did  a  telemetry  study  on  the  deer  popu- 
lation in  my  state  in  the  early  '70s/'  he  ex- 
plained. '1  was  just  a  kid  at  the  time,  but 
the  radio  tracking  was  interesting  to  me/' 

Magnum  Telemetry,  the  company  ihat 
Gai-y  started  about  six  years  ago,  makes  rug- 
ged miniature  VHP  Lransmitters  and  ihe 


equipment  for  tracking  them,  **We' ve  done 
projects  for  fish  and  wildlife  services  in  just 
about  every  state,  and  we'  ve  even  had  some 
international  business,"  he  says. 

The  majority  of  Gary 's  customers  are  in- 
dividuals who  own  hounds  for  sport  hunt- 
ing. When  the  dogs  are  following  the  scent 
of  an  animal  such  as  a  fox  or  raccoon,  they 
may  run  several  miles  away  from  their  own- 
ers. Radio  tracking  allows  die  humans  to 
catch  up  and  to  round  up  any  hounds  that 
stray  from  the  pack. 

Hounds  in  the  Bible  Belt 

Although  Magnum  has  customers  from 
Canada  to  southern  Mexico,  most  are  in  the 
Bible  Belt,  as  he  puts  it,  from  Virginia  to 
Louisiana.  "That's  where  the  foxhuniers  and 
coonhunting  fraternity  live,''  he  told  me. 
"Other  customers  are  hunters  of  cats  (moun- 
tain lions),  bears,  and  the  like.  They  also 
use  hounds,  and  they're  spread  about  in  the 
parts  of  the  country  w^here  those  animal 
populations  exist  and  it's  still  wild  enough 
that  they  can  pursue  them. 

"There's  two  disciplines/'  he  continued, 
"One  is  exactly  as  existed  in  old  England 
and  w^as  brought  to  the  USA  by  Thomas 
Jefferson,  George  Washington,  and  other 
rogues  of  that  era.  Other  than  the  fact  that 
the  land  they  use  is  dwindling  due  to  the 
population  increase,  foxhunting  is  exactly 
the  same  as  they've  practiced  it  for  hundreds 
of  years.  We  don't  have  the  same  amount 
of  game  available  nowadays,  but  it's  done 
in  the  same  way. 

"We  go  out  as  a  group.  It's  a  social  event. 
We're  hunting  in  large  tracts  of  limber,  so 
it's  rare  to  be  seen  by  die  general  public.  In 
some  stales  it's  illegal  to  pursue  game  with 
hounds,  but  here  in  the  Bible  Belt  it's  very 
popular,  a  tradition  for  years  and  years.  My 


greLii-great-grandfalher  hunted,  and  all  of  us 
since  have* 

"In  Kentucky,  some  Ebxhunters  ride 
$50,000  horses  and  have  huge  packs  of 
hounds.  They  hire  houndsmen  that  are  paid 
year-round  to  keep  up  their  hounds.  On  a 
horse,  it's  sort  of  a  different  story  than 
RDFing  out  of  a  pickup.  You  can't  mount 
an  antenna  on  a  horse.  Typically,  a  mounted 
hunter  uses  a  hand-held  yagi  with  a  fairly 
short  coax  and  the  receiver  in  his  pocket. 
It's  a  folding  yagi  and  we  offer  a  little  ny- 
lon case  for  it  that  will  attach  to  a  saddle. 
Almost  all  use  the  receiver*s  speaker — very 
few  use  an  earphone, 

"There's  another  foxhunting  group  that's 
totally  dit^erent.  They  are  actually  there  pri- 
marily for  the  hunt,  though  only  in  about 
one  out  of  200  trips  would  they  actually  kill 
a  fox.  They're  in  it  for  the  chase,  though, 
and  that's  the  exciting  part  for  them.  I  guess 
it's  the  same  as  it  is  for  you  hams  pursuing 
a  hidden  transmitlen  They  use  their  pick- 
ups and  CBs,  but  they  hunt  mostly  on  tim- 
ber company  lands,  ICXQOO  to  20,000  acres 
or  more.  Fve  been  on  both  sides  and  both 
are  different,  but  both  are  good  groups. 

"We  build  our  radio  collars  in-house. 
Most  of  them  put  out  about  20  milliwatts  in 
the  215-225  MHz  range,  giving  60-milli- 
second  pulses  every  second  or  so.  We  typi- 
cally cater  to  foxhunters  who  have  about  15 
to  20  hounds  in  their  pickup,  All  those 
would  have  active  transmitters  on  them. 
They  would  be  trying  to  track  or  triangu- 
late hounds  that  are  out,  say  a  mile  or  so 
from  them.  Our  receiver  allows  them  to 
space  those  transmitters  out  frequency  wise. 
There's  very  little  interference  among  them. 

"For  some  customers,  we  add  a  'tree 
switch'  to  the  collar.  Hounds  that  bear  hunt- 
ers use  will  bay  the  bear  up  into  a  tree.  When 
the  hound  raises  up  on  its  front  feet  onto 
that  tree  and  lilts  his  head  back,  a  mercury 
switch  kicks  a  resistor  in  parallel  with  an- 
other on  the  timing  circuit  and  it  makes  the 
transmitter  pulse  al  a  faster  rate.  This  lets 
the  hunter  know  that  the  hound  has  trapped 
a  bear  and  they  need  to  get  there  quickly. 

"Some  hunters  in  Utah  and  Idaho  use  ear- 
phones because  they're  dealing  with  really 
weak  signals  and  long  distances  in  moun- 
tainous terrain.  Most  of  the  time  they're  in 
contact  w^lh  their  hounds,  but  occasionally 
one  will  get  out  and  they  won't  be  able  to 
locate  iL  Then  they'll  use  their  radioloca- 
tion equipment  to  gel  in  touch.  Occasion- 
ally, a  hound  will  slip  out  of  its  radio  collar 
and  you  have  to  go  Tmd  it. 

'Tor  them,  especially,  we  do  everything 
possible  to  get  the  sensitivity  up.  We  use 
high-gain  low-noise  preamps  on  the  receiv- 
ers. Hunters  in  mountainous  terrain  use  a 


5 -element  beam  to  get  the  most  signal.  It's 
not  unusual  io  get  1 2-  to  1 5-mtle  range, 

'"Our  product  re  liabihty  is  very  important 
Since  hounds  are  a  major  investment,  those 
guys  want  to  keep  them.  For  instance,  bear 
hounds  cost  $5,000  to  $10,000.  It  takes  a 
few  years  to  train  one  and  you  usually  only 
gel  one  really  good  one  out  of  fifty  or  so." 

To  achieve  the  highest  reliability,  Mag- 
num's collars  are  hermetically  sealed  to  pre- 
vent corrosion.  'lt*s  not  unusual  for  them 
to  be  under  water  for  significant  periods  of 
time  in  the  Held,"  Gary  says.  Transmitter 
batteries  are  soldered  in,  not  replaceable  by 
the  user  When  they  run  down  (which  takes 
3,000  to  16,000  hours,  depending  on  the 
collar),  Magnum  refurbishes  the  unit  A 
magnetic  switch  inside  each  collar  allows  the 
user  to  turn  it  off  by  putting  a  bar  magnet 
next  to  it. 

'1  think  what  really  spurred  on  the  use  of 
radiolocation  in  hunting  is  that  true  wild- 
lands  are  disappearing,"  adds  Gary.  ^There's 
very  few  places  w^here  we  can  hunt  30,000 
acres  or  so  without  encroaching.  Radiolo- 
cation helps  you  control  your  hounds  and  it 
shows  ownership  and  responsibility.'" 

RDF  is  a  boon  to  hunters  because  it  helps 
them  train  their  hounds,  protect  their  invest- 
ment and  enjoy  their  hunts.  Tt  also  has  ben- 
efits for  nonhuntcrs.  According  to  Gary,  "A 
big  reason  these  guys  use  RDF  equipment 
is  the  responsibility  side  of  it.  They  don't 
want  to  impose  on  people  that  aren't  famil- 
iar with  their  sport.  They  are  hunters,  but 
they  care  about  wildlife.  I  know  they  would 
help  out  your  buiTOwing  owl  researchers  in 
a  heartbeat  if  they  could.  It's  a  great  group 
of  people,  rooted  in  traditional  values." 

If  they  could  see  foxhunting  nowadays, 
I  wonder  what  George  Washington  and 
Thomas  Jefferson  would  say, 

"RF  Bug"  put  to  the  lest 

At  last  year's  Hamcon  transmitter  hunt 
(See  '"Homing  In"  for  January/February 
2000),  one  of  the  twenty  hidden  Ts  was  in- 
side my  conspicuous  van,  which  was  parked 
near  the  starting  table.  It  should  have  been 
easy  to  track  down,  right?  Not  necessarily, 
because  the  hunters  had  to  figure  out  which 
one  of  ten  labeled  antennas  on  the  van  was 
radiating  the  signal  [ 

For  some*  this  was  a  big  problem.  But  as 
one  hunter  approached,  he  pulled  out  a  small 
device,  the  size  of  a  short  stack  of  coins.  It 
was  the  smallest  RF  ''sniffer"  that  I  had  ever 
seen.  I  discovered  later  that  it's  also  the  least 
expensive. 

Field  strength  tneters  (FSMs)  have  been 
around  tor  decades.  You  can  find  construction 
plans  for  early  versions  in  ARKLHandbooh 


Photo  B.  The  KCI  is  the  size  of  a  stack  of 
six  nickels,  with  a  cord  for  attaching  it  if 
desired. 


of  the  1 950s.  Hams  used  them  to  eke  out 
the  maximum  amount  of  RF  from  their  an- 
tenna systems-  They  placed  them  several 
wavelengths  away  and  tuned  iheir  antenna 
coupling  circuits  for  maximum  meter  indica- 
tion. Sometimes  FSMs  with  tube  amplifiers 
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Photo  C\  Dan  Welch  W6DFW  moiuued  a 
KCl  to  his  duat-afneuna  sniffer  for  a  re- 
cent transmitter  hunt  in  Fountain  Valley, 
CA.  Look  closely  to  see  it  on  die  horizontal 

bOOifL 


were  included  in  vehicular  installalions,  to 
help  operators  gel  the  highest  efficiency 
from  ihcir  high-Q  mobile  antennas  for  the 
HF  bands. 

In  recent  years,  FSMs  havt;  found  a  new 
mai'ket  —  bug  sweeping.  Believe  it  or  not, 
there  are  plenty  of  people  who  think  that 
there  are  tiny  transmitting  devices  all  over 
their  homes  and  offices,  ready  to  capture  and 
send  their  most  intimate  conversations  to 
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earphone-wearing  agents  in  trench  coats 
siLtiiig  nearby  in  dark  vans.  Simple  FSMs 
costing  a  few  dollars  to  build  arc  easy  to 
sell  to  these  folks,  sometimes  lor  hundreds 
ot  bucks  each. 

Was  it  this  markei  Uiat  prompted  NCG 
Company  to  introduce  the  KCl  -R  and  KCl  - 
B  ^^RF  Bugs?"  (See  Photo  A,)  Distributed 
in  the  USA  by  dealers  of  Conict  antennas, 
these  litrie  devices  "find  hidden  transmit- 
ters and  ensure  privacy,"  or  so  it  says  on  rhe 
package. 

The  KCl-R  and  KCl-B  (die  only  differ- 
ence h  color  of  the  case)  weigh  only  a  quar- 
ter ol  an  ounce  each,  hiside  the  almost-clear 
plastic  case  are  a  coin-cell  battery  and  a 
circuit  board  with  six  light-emitting  diodes 
(LEDs)  and  other  suif ace-mount  components. 
The  two-inch  antenna  is  curled  inside  the  case 
(Photo  B). 

The  obvious  question  Irom  prospective 
purchasers  of  the  KCl  is:  "What's  the  range 
a  I  which  it  activates?"  The  answer  isn't 
simple.  The  antenna  is  curled  op  in  almost 
a  full  circle  and  there  is  no  counterpoise 
except  for  the  tiny  circuit  board.  So  sensi- 
tivity depends  on  orientation  and  where  ii 
is  (hand,  pocket,  eic).  It  also  is  a  function 
of  the  transmitter's  power,  frequency,  and 
modulation.  In  my  tests,  I  usually  held  it  in 
my  hand  at  arm's  length  from  my  body. 

NCG  claims  that  the  KCl  activates  within 
12  inches  of  PCS  phones  and  40  inches  of 
800  MHz  cell  photies.  hi  my  tests,  it  didn^t 
light  tuitil  I  got  to  1 5  inches  from  a  800  MHz 
1 .2"wait  analog  mobile  phone.  Hand-held 
800  MHz  phones  run  only  600  milliwatts, 
so  detection  distance  widi  them  should  be 
even  less. 

Other  portable  phones  gave  ]cks,  detection 
rajige:  Two  inches  from  900  MHz  spread- 
spec  tium  handset  or  its  base,  one  inch  trom 
a  49  MHz  cordless  handset,  and  a  quarter- 
inch  from  its  base  whip.  On  the  other  hand, 
the  first  two  microwave  ovens  that  1  tested 
set  off  the  KCl  at  one  foot  from  the  door. 

What  about  two  meters? 

No  claims  are  made  on  the  package  about 
performance  on  ham  bands.  With  its  very 
short  antenna,  sensitivity  on  frequencies 
below  500  MHz  ought  to  be  much  less  than 
at  UHF  and  microwaves.  Detection  distance 
for  atypical  146.565  MHz  ammunition-can 
half- watt  hidden  transmitter  with  quarter- 
wavelength  whip  antenna  turned  out  to  be 
4  inches  from  base  of  the  antenna  and  closer 
at  the  antenna  tip.  It  was  the  same  for  a 
typical  two-meter  handie-talkie. 

A  25 -watt  1 46  or  225  MHz  mobile  rig  on 
a  5/8-waveIetigth  antenna  would  aedvate  it 
at  six  to  eight  feet  from  the  antenna.  It 


should  be  possible  to  oj^en  the  ease  and  at- 
tach an  external  antenna  to  the  board  for 
greater  sensitivity  on  HF  and  VHR  but  I 
haven't  tried  that  yet. 

The  KCJ  has  no  sensitivity  control.  On 
most  FSMs,  you  can  dial  back  the  sensitiv- 
ity to  readily  detenninc  which  antenna  in  a 
closely  spaced  group  is  radiating.  You  can't 
do  that  on  high-pov/er  transmitters  with  the 
KCl  unless  you  wrap  it  in  foil. 

What  about  finding  those  secret  listening 
devices?  They  have  very  low  RF  power  out- 
put to  keep  the  battery  size  as  small  as  pos- 
sible. My  guess  is  that  you'll  spend  a  iot  of 
time  sweef>ing  with  the  KCl  before  you  fmd 
one.  An  Audio  Technica  wireless  microphone 
on  170  MHz  wouldn't  activate  it  until  I  put  it 
within  one  inch  of  the  rear  of  the  case. 

One  ti*ansmitter  hunting  task  for  which 
die  KCl  is  well  suited  is  proximity  warn- 
ing, Many  dual-antenna  RDF  add-on  units 
such  as  the  Vector-Finder  by  Radio  Engineers 
and  the  Foxhound  by  Ramsey  Electronics 
give  left-right  and  front-rear  indications 
only,  with  no  attention  paid  to  signal 
strength.  Using  these  units,  it's  easy  to  walk 
over  or  tmst  a  buried  or  otherwise  well-con^ 
cealed  transmitter.  By  including  a  KCl  in 
the  system  as  the  hunter  in  Photo  C  did, 
you'll  know  you're  very  close  when  the 
lights  start  flashing. 

The  KCl  really  isn't  an  FSM.  because 
there  is  no  meter.  The  LEDs  aren't  a  bar 
graph,  they  just  flash  in  sequence.  That 
makes  it  dilTicult  to  use  as  a  tune-up  aid. 
The  LEDs  continue  to  flash  for  ten  seconds 
after  the  RF  goes  away.  This  improves  de- 
tection of  pulsed  signals  such  as  digital 
phones,  but  it  detracts  even  more  from  its 
usefulness  as  a  measurement  tooi.  Hey 
NCG,  how  about  a  ham  model  wnth  a  bar 
graph  and  without  the  long  delay? 

There  is  no  ON/OFF  switch.  When  you 
remove  the  plastic  strip  to  connect  the 
CR2032  battery  and  activate  the  unit,  it 
draws  about  4  microamperes  in  standby. 
Don't  worj7  too  much  about  draining  the 
battery,  as  it  should  last  about  6  years  that 
way.  When  the  LEDs  are  flashing,  it  draws 
an  average  of  about  13  J  miLliamperes,  so 
one  battery  should  be  good  for  over  5000 
ten-second  acQvations. 

Bottom  line;  Despite  its  high  "cuteness" 
factor,  the  KCl  is  just  a  crude  RF  indicator, 
not  a  calibrated  test  instrument.  For  15 
bucks,  it's  worthwhile  for  doing  quick 
checks  of  ttansmi tiers  and  antennas,  and  to 
verify  if  the  antenna  you  just  spotted  is  that 
of  the  hidden  T  or  just  a  decoy.  But  scri(mK 
foxliunters  will  also  waiit  to  have  a  better  FSM 
witli  scnsiliviiy  control  and  external  antenna 
provisions  in  their  RDF  arsenals. 
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Time  on  My  Hands 

And  tilings  to  do  with  it  —  like  write  articles. 


Having  been  retired  al  the  tender  age  of  55  for  medical  reasons,  I  found  myself  with  a 
considerable  amount  of  time  on  my  hands  and  looking  for  ways  to  occupy  myself 
without  driving  the  XYL  totally  berserk.  As  a  long-time  but  inactive  ham,  I  decided  to 
get  active  on  the  air  —  not  just  VHF,  but  I  IF  as  well 


An  issue  of  73  suggested 
sources  for  used  eqoipmeni 
and  auctioDs,  and  I  rapidly 
made  contact  with  an  inieresling  chap 
in  Florida  wliu  just  so  happened  lu 
have  an  Icom  740  For  sale  al  ii  price 
thai  fell  inlo  my  budget.  Not  waiHing 
Ui  make  a  It  tug  stury  even  longer,  the 
equipineiu  and  my  check  changed 
hands,  tlie  addition  ol  a  GAP  Titan  an- 
tenna, some  coax,  and  I  found  myself 
on  the  air  and  loving  every  moment  — 
except  for  the  fact  thai  I  wanted  a 
waich  dial  would  indicate  both  local 
and  GMT  times  amf  have  separate 
calendar  dates  for  each  zone. 

Lookinu  hack  to  mv  misspent  vouth. 
I  recalled  the  lovely  Rulex^"^*  GMT 
Master  which  sal  proudly  on  my  wrist, 
throughout  my  lours  of  duty  in  SE 
Asia,  while  working  for  the  US  gov- 
ernment. A  quick  Internet  search  re- 
vealed that  a  replacement  for  said 
watch  would  cost  about  $3,000  more 
or  less,  and  the  XYL  was  adamant 
about  not  spending  that  much  on  a 
watch*  The  same  day,  nursing  my 
wounds  ffry  pan  applied  to  side  of 
head  at  close  range),  I  happened  upon 
a  display  for  Timex'^^^  watches,  and 
noted  that  a  considerable  number  of 
them  featured  dual  and  even  three 


independent  time  zone  displays.  This 
seemed  like  someihing  to  look  into 
further,  so  I  examined  several  and  dis- 
covered thai  the  Expedilion  model 
watches  had  both  dual  time  zones  and 
independent  cidendar  date  displays, 
and  they  sold  for  less  than  $30  at  my 
local  mass  merchandiser  and  discount 
store. 

We  acquired  one  and  determined 
that  we  could  sci  the  basic  or  default 
time  to  read  local  EST  with  its  appli- 
cable date,  and  the  second  lime  zone 
couid  not  only  be  set  for  GMT.  but 
with  the  corresponding  date  and  24 
hour  format  as  well.  A  press  of  the 
mode  switch  selected  the  second  time 
/one,  which  remained  displayed  until 
you  elected  to  switch  to  one  of  the 
other  many  features.  This  watch,  cost- 
ing a  fraction  of  the  amount  I  uould 
have  liked  to  spend  on  a  Rolex.  has 
served  me  well  during  periods  of  cora- 
munications  when  I  want  tn  know  the 
UTC,  GMT,  or  Zulu  tinie  for  logging, 
QSL  cards,  etc.  The  watch  is  rugged, 
accurate,  and  above  all  cheap,  and  has 
made  my  ham  aclivities  just  a  bit  more 

n  —  except  that  I  do  dearly  miss  that 


Rolex,  it  had  real  snub  appeal.  So  if 
yoii  are  looking  for  a  watch  for  Field 


Day,  DXpedilions,  or  just  to  impress 
your  JAG  fans,  you  can't  go  wrong 
with  any  of  the  Timcx  Expedition  se- 
ries digital  watches.  Just  make  sure 
that  the  model  you  select  has  indepen- 
dent date  function. 

Power  and  the  loss  thereof 

For  perhaps  only  the  second  time  in 
the  past  two  hundred  years  or  so,  the 
South,  and  specifically  the  home  QTH 
area  of  Smyrna  (a  suburb  i>f  Atlanta. 
Georgia)  has  had  an  incident  referred 
to  as  the  Yccent  unpleasantness,"  The 
first  such  reference.  T  am  told,  referred 
to  the  illegal  occupation  of  the  South 
by  !he  North  during  what  v\a<  called 
die  Civil  W'ar.  The  week  started  oul 
just  fine  —  in  fact,  we  had  record  high 
temperatures  —  and  then  it  happened: 
A  combination  of  severe  cold  weather 
and  the  grandpappy  of  all  ice  storms 
left  ftiome  400,000  of  us  withimt  elec- 
tricity. hc:it,  and  every  creattue  com  fori 
that  comes  with  it 

The  home  QTH  was  a  pleasantly 
balmy  40  degrees  (inside)  (outside  with 
the  wind  chill  it  was  around  10  de- 
grees), and  for  the  next  four  days  it 
was  more  of  the  same.  Trees  wliich 
had  graced  our  modest  home,  Tara, 
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Fig*  /.  Attenuator  circuit. 


were  covered  with  ice.  and  the  coin- 
bined  weighc  of  Llie  ice,  plus  high 
winds,  eaiised  them  to  come  crashing 
down  on  the  house,  my  daughter's  ear, 
and  generally  making  hfe  even  more 
miserahle.  Lucky  lor  us,  we  found  a 
motel  which  would  accept  the  ramily 
retainer,  a  well  hchaved  Lhasa  Apso. 
and  we  sweated  out  the  balance  of  the 
stomi  in  relative  com  fort  considering 
the  only  open  restaoranis  asked  if  you 
wanted  it  "super-sized/' 

Once  things  had  reuuned  lo  normal, 
and  the  family  to  Tara,  I  set  out  to  en- 
sure that  the  ham  rig  would  at  least  be 
operational  no  matter  whal.  Being  phys- 
ically challenged  (that's  politically 
correct  for  handicapped).  I  have  the 
advantage  of  using  an  electric-pow- 
ered chair  to  get  around  in.  The  chair 
obviously  runs  on  batteries,  and  batter- 
ies have  to  be  replaced  on  a  periodic 
basis.  In  fact,  they  recommend  replac- 
ing the  two  hcalihy-size  sealed  12  volt 
gel  cells  on  an  annua]  basis,  regardless 
of  their  condition.  Having  just  re- 
placed mine  before  the  stoim,  T  looked 
at  the  two  "'qW^  batteries  and  learned 
that  they  were  capable  of  delivering  33 
Ah  (amp-hours)  each.  Hmmm,  if  I 
connected  them  in  parallel,  that  would 
mean  Fd  have  something  in  the  neigh- 
borhood of  60  Ah  to  supply  power  to 
whatever  rig  I  wanted  to  use.  A  quick 
bit  of  wiring,  positive  to  positive,  neg- 
ative to  negative,  placed  them  in  paral- 
lel (they  were  series  connected  for  24 
volts  in  the  chair)  and  overnight  on  the 
conventional  automotive  battery  charger 
resulted  in  a  ready-to- use,  relatively 
high-capacity  emergency  source  of 
DC  power. 

OK,  so  you  aren't  lucky  enough  to 
be  physically  challenged.  You  just 
might,  on  the  other  hand,  be  able  to  eet 
your  hands  on  two  or  more  of  these 
batteines  by  letting  your  Inigei's  or  key- 
board (assuming  computer  literacy)  do 
the  walkins;  in  the  local  Yellow  Pa*^es 
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directory  under  medical  equipment. 
Whal  you  are  looking  for  is  a  dealer 
who  services  and  perhaps  sells  electric 
mobility  aids,  conimoniy  referred  to  as 
**sc6oters,"  or  powered  chairs-  A  phone 
call,  followed  up  by  a  visit,  just  might 
result  in  you  carting  away  some  of  the 
old  batteries  or  at  worst  paying  a  few 
dollars  for  them.  These  batteries,  as  I 
mentioned,  are  quite  heavy-duty  —  the 
33  Ah  rating  is  not  unusual  — -  and 
quite  frankly,  the  two  I  have/even  af- 
ter a  full  year's  use  and  recharging,  are 
still  quite  viable. 

If,  on  the  other  hand,  you  don't  like 
walking  through  the  Yellow  Pages,  or 
for  that  matter  ealling  people  up,  the 
same  batteries  are  available,  alonii  with 
literally  thousands  of  others,  from  a 
company  called  BATTERIES  PLUS^^. 
a  national  chain  of  stores  selling  every 
type  of  battery  you  can  imagine,  and 
probably  a  dozen  or  so  more  that 
you've  never  even  considered.  They 
have  a  Web  site:  Lwww.Batteriesplus. 
com],  and  a  toll-free  number,  1  (800) 
67START,  if  you  need  more  informa- 
tion. By  the  way,  the  batteries  for  my 
chair  sell  new  for  about  $45  each,  so 
even  if  you  can't  get  a  used  pair,  the 
new  ones  aren't  all  thai  expensive- 
How  to  peacefully  coexist  with  your 
transverter 

As  I  was  setting  up  my  station ^  I'd 
heard  that  six  meters  was  getting  quite 
hot,  and  rather  than  buying  a  single  rig 
forsix-FM,  one  of  my  friends  at  the  re- 
peater association  su guested  the  Ten- 
Tec  6  Meter  Transverter.  Naturally,  I 
ordered  one,  but  I  did  take  advantage 
of  their  used  and  demo  listing  to  buy  a 
factory-wired  unit  (demo)  that  was 
ready  to  go  and  carried  a  warranty 
same  as  new.  There  was  one  catch:  The 
input  from  the  inoisceiver  eould  not  be 
more  than  5  W,  and  as  far  as  I  could 
tell,  the  Icom  740,  even  with  die  RF 
cranked  all  the  way  dowti,  could  put 
out  more  than  was  safe  to  use, 

Ohviously,  some  sort  of  attenuator 
circuit  was  necessary.  The  transverter 
specifications  showed  that  the  input  at 
5  W  would  result  in  about  10  W  out  on 
six,  which  was  exactly  what  I  wanted, 
at  least  for  now.  1  could  have  gone  into 
the  rig,  and,  using  the  chart  supplied  in 


the  Ten-Tec  manual,  changed  a  single 
resistor  value  and  been  "good  to  go" 
just  as  long  as  my  RF  input  did  not  ex- 
ceed 10  W.  The  manual  cautioned  that 
you  would  not  be  able  to  operate  in 
prolonged  key-down  situations  such  as 
FM.  Well,  considering  the  fact  that  I 
could  not  accurately  verify  the  output, 
even  with  the  RF  turned  all  the  way 
down,  the  circuit  shown  in  Fig*  1  was 
born. 

There's  nothing  overly  complex 
about  it.  You  need  a  total  of  eight  resis- 
tors, four  33  ohm  and  four  270  ohm  2 
watt  composition  resistors.  So,  I  lied: 
There  is  a  bit  of  a  problem^  Last  time  I 
looked  at  my  local  Radio  Shack,  the 
resistor  assortments  stopped  at  1  wait, 
and  I  had  to  search  high  and  low,  with- 
out success,  for  a  local  source  of  what 
used  to  be  a  fairlv  common  value  and 
wattage.  Nothing  stops  a  reader  of  73, 
and  a  small  ad  from  RF  Parts  Com- 
pany and  a  minimum  order  (I  think  it 
was  $25)  brought  these  now^  nearly  ex- 
tinct components  to  my  door.  RF  Parts 
has  a  Web  site  [www.rfpaitsxom],  and 
a  toll-free  number  1  (800)  RF-PARTS 
[or,  for  the  alphabetically  challenged. 
I  (800)  737-2787].  We  mounted  the 
resistors  on  a  couple  of  terminal  strips 
(you  do  know  what  a  terminal  strip 
is?)  and  used  two  SO- 23 9  coax  con- 
nectors for  Transcei  vcr  RF  in,  and  Out- 
put to  Transverter.  The  Circuit,  mounted 
in  a  small  mini  box,  provided  us  with  a 
margin  of  safety  and  several  happy 
days  of  contacts  on  six  meters,  all 
modes.  Try  one  yourself —  it's  a  natu- 
ral if  you  aren't  sure  how  low  your  rig 
can  go.  While  you're  at  it,  tell  the  folks 
at  RF  Parts  you  read  about  them  in  73. 

Computers:  Every  article  has  to 
mention  them 

There  seems  to  be  an  unwritten  rule 
that  every,  or  almost  every,  ham  or 
technical  article  has  to  mention  or  re- 
fer to  computers.  Not  willing  to  break 
the  rule,  we  will  mention  computers. 
Hams  and  computers  go  together  like 
white  on  rice,  unless,  you  are  health 
conscious,  and  then  it's  brown  on  rice. 
We  aie  bombai^ded  witli  ads  for  them  on 
TY  in  the  newspapers  and  magazines, 
and  everyone  wants  one.  So  as  a  ham, 
you  are  no  exception,  except  that  you 


are  a  bit  smarler.  Yon  know  that  last 
year's  technology  or,  for  that  matter, 
technology  that's  two  or  even  three 
years  old  is  more  Hi  an  adequate  for 
logging,  rig  controlling,  PSK3L  and 
packet  operations.  You  are  the  last  per- 
son who  will  spend  loo  much  for  a 
computer  —  or  are  you? 

Haiiiiesis  are  great  places  lo  meet 
people,  buy  a  boat  anchor  or  two,  even 
pick  up  some  small  pails  or  antenna 
cable,  but  they  are  the  last  place  Fd  go 
to  buy  a  compuicn  Granted  you  might 
see  a  bargain,  but  can  you  reallv  e%^alu- 
ate  this  bargain,  will  it  work  when  you 
set  it  home,  does  it  even  work  now? 
Think  about  it,  and  lei  me  lell  vou 
about  another  source,  not  unlike  the 
gel  cell  batteries,  that  can  save  you 
some  real  money  \^hile  getting  a  good 
value  for  whatever  money  you  do  have 
available. 

Given  that  technology  changes  at  a 
rale  almost  equal  to  the  current  in- 
creases in  gasoline  prices,  and  that 
companies  big  and  small  are  afraid  to 
be  left  behind  the  "technology  curve," 
whatever  that  is.  there  are  hundreds  of 
computers  being  declared  excess  and 
or  surplus  by  these  companies  rushing 
to  buy  the  very  newest,  fastest,  and 
"best."  Then,  you  might  ask,  where  do 
these  old  computers  go?  Excellent 
question.  Large  and  small  companies 
contract  with  other  companies  such  as 
Technology  Renaissance  [www.ovinet. 
com]  to  purchase  their  old  systems,  re- 
furbish them,  and  resell  tliem  to  others. 
The  technology  can  he  as  "young''  as 
last  year's  laptop,  or  as  old  as  a  two-  or 
three-year-old  desktop.  Regardless  of 
the  age,  the  seller  considers  them  old 
hat,  obsolete,  not  enough  bells  and 
whistles  to  meet  today's  needs,  and 
you  can  bene  tit. 

I  first  came  across  these  resellers 
when  I  wanted  a  laptop  for  use  \^  hen  I 
spent  a  prolonged  stay  in  the  hospital. 
What  I  wanted  was  something  to  surf 
the  Web,  and  not  a  great  deal  more.  It 
had  to  be  small,  and  relatively  power- 
ful, and  it  had  t(t  he  CHEAP!  My  first 
laptop  was  an  AT&T  486  DX-lOO, 
with  40  MB  RAM,  750  MB  hard  drive. 
Active  Matrix  Color  Display,  and  28.8 
modem,  and  came  with  a  carrying  case 
and  the  business  card  of  the  previous 
owner,  an  AT&T  salesperson.  As  I 


recall  the  whole  package  cost  me  less 
than  $450  with  a  one-year  warranty.  It 
did  the  job  for  me  —  perhaps  the  sales- 
person needed  something  faster,  a 
Pentium  or  better  but  for  my  purjioses. 
it  was  a  great  deaf  I  used  it  for  over  a 
year,  and  then  made  the  mistake  of 
lendins  it  to  Number  One  DaULihter  to 
use  at  college.  Within  a  month,  a  com- 
puter  that  probably  had  bounced 
around  in  a  car  trunk  for  a  few  years, 
spent  more  than  a  few  days  in  hospital 
was  dead  —  beyond  resuscitation. 
Imasine  how  Fd  have  felt  if  it  was  a 
new  S2000+  system,  I  cried  a  bit  and 
called  their  local  number  and  found  I 
could  now  get  a  Pentium,  Compaq 
5400  Lite  with  CD-ROM,  2,3  GB  hard 
drive,  32  MB  RAM,  color  display.  56K 
modem,  and  a  yearns  warranty  (but  no 
case)  for  less  than  S600, 1  jumped  at  it, 
bought  my  own  case,  and  am  presently 
wiring  up  the  interface  for  PSK3I  and 
looking  for  a  good  loiininn  proLtram 
{anv  sussestions,  please  E-mail).  When 
I  picked  my  system  up,  HP  Vectra 
desktops  (Pentium)  were  selling  for  as 
little  as  $125  (less  the  monilor). 

Your  best  bet  in  finding  a  company 
like  I  did  would  be  to  call  around. 
They  might  be  listed  in  youi^  phone 
hook  as  Computer  Resellers,  or  you 
might  call  the  IS  (Inloiinaiion  Sys- 
tems) people  at  any  large  company  in 
your  area.  They  should  be  able  to  steer 
you  in  the  direction  of  whoever  buys 
their  old  systems. 

It's  a  w  rap 

One  tiling's  for  sure:  You  can  have 
time  on  your  hands  and  make  the  most 
of  it,  or  you  can  just  watch  it  go  by  [or 
**go  buy,''  as  the  author  Freudianly  had 
it  originally  —  ed.l 

Remember,  if  you  contact  any  of  the 
companies  listed  in  this  article,  be  sure 
to  tell  them  you  read  about  them  in  73 
Amateur  Radio  Today! 
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someone   to   Korea   to   find   out   how 

they're  able  to  run  circles  around  us  with 

schools  that  cost  one  third  of  ours  to  run. 

We  don't  ha\'e  to  do  that.  There  are 


several  books  I've  reviewed  in  my  edito- 
rials and  are  also  reviewed  in  my  Secret 
Guide  to  Wisdorru  which  lell  about 
American  schools  which  are  graduating 
outstanding  kids  at  a  fraction  of  our  pub- 
lic school  costs.  But  as  long  as  you  keep 
reelecting  your  crook  to  Congress*  the 
NEA's  millions  of  dollars  in  reelection 
campaign  donations  are  going  to  cost 
you  and  your  children  billions  and  put 
American  businesses  at  a  competitive 
disadvantage  with  other  countries. 

Some  Nerve! 

Now  that  I  understand  thai  serendipity 
is  often  more  than  just  chance.  I  enjoy  ii 
all  the  more  when  it  happens.  Like  today. 

It  started  this  morning  with  a  phv^ne 
call  from  a  reader  in  Lasi  Vegas  who 
wondered  if  Fd  heard  about  using  an  au- 
tomotive circuit  tracer  buzzer  on  warts 
and  stiogs.  Well.  no.  but  I  did  know  that 
Amazonian  Indians  used  a  wire  from  the 
spark  plug  of  their  boat  motor  to  neutral- 
ize snake  biles,  and  that  some  people  in 
Australia  cured  a  deadly  virus  by  getiing 
zapped  with  an  electric  fence.  The 
Jungle  Flying  Doctors  take  along  a  little 
hand  generator  for  snake  and  other  poi- 
sonous biles.  The  serendipity  came  in 
when  I  was  filine  things  that  had  piled 
up  around  my  office  and  I  came  to  a 
booklet  on  the  Electric  are  nerve  stimu- 
lating unit  from  Nikken,  the  magnet 
company.  It  seems  to  be  similar  to  those 
little  crystal -powered  gadgets,  but  run 
bv  batteries. 

Today's  doctor's  concentration  on 
pills  and  shots,  and  the  blind  eye  medi- 
cal research  has  turned  on  alternatives 
such  as  acupuncture,  magnets,  electric- 
ity; and  even  the  psychological  compo- 
nent of  illnesses,  is  a  shame  on  the  medi- 
cal establishment,  and  one  whale  of  ati 
opportunity  for  independent  researchers 
to  show  them  up. 

Atomic  Physics? 

There's  a  lot  of  wool  pulling  going  on, 
what  with  the  zoo  of  particles  physicists 
have  discovered  once  they  blew  atoms 
apart,  fluL  for  all  the  billions  of  dollars  pul 
into  scientist  welfare  (called  research), 
current  theory  doesn'i  explain  such  basic 
stufl^  as  gravitational,  magnetic,  or  electric 
fields.  Or  why  we  have  inertia.  Or  how 
photons  and  radio  waves  travel  through 
space  and  aci  like  both  panicles  and 
waves.  Quanium  theory?  We  see  it  in  the 
lab.  but  scientists  have  no  good  explana- 
tion for  it.  Current  theory  doesn't  tell  us 
about  the  structure  of  electrons,  protons. 
or  neutrons.  It  dMsn'i  tell  us  what  en- 
erev  or  elecu-icih'  is.  Or  how  matter  can 
be  turned  into  energy  and  \  ice  versa. 

Continued  on  pcige  62 
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The  Doldrums 


The  BEST  days  for  propagation  are  likely  to  be  August  7-10  and  27-3 L  while  the  POOREST 
days  are  expected  to  be  August  15-24.  The  remaining  days  should  be  Fair  (F)  or  trending  between 
propagation  conditions  as  shown  on  the  calendar. 


The  usual  summertime  doldrums  will 
also  prevail  on  ihc  HF  bands  this 

month,  accompanied  by  signal  fading  and 
generally  weak  strengths  between  about  1 0 
a.m.  and  2  p.m.  lociil  lime  in  your  area. 
Morning  and  afternoon  slioit  skip  and  DX 
signal  suengths  will  be  generally  better  than 
at  other  times  during  the  day,  and  on  the 
BEST  days,  the  15,  17,  and  20  meter  bands 
may  be  open  long  after  local  dark. 

So  far,  Sunspoi  Cycle  23  has  produeed 
disappointingly  low  solar  flux  values  (200- 
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250)  well  below  tlie  peaks  of  pre  vious  cycles 
(300-350).  During  May,  the  solar  flux 
dropped  to  1 35  or  so  for  several  days,  The 
number  of  magnetic  field  disturbances 
caused  by  solar  disk  events  appear  to  be 
feaching  a  maximum  as  this  is  being  writ- 
ten, an  indication  that  cycle  23  may  be  close 
to  its  peak.  If  correct,  we  can  expect  a  slow 
decline  in RF  propagation  beginning  about 
200 1  and  lasting  over  the  next  five  years  to 
a  low  during  2005  or  2006. 
One  interesting  phenomenon  I  have  noticed 

I  during  the  past  year 
or  so  is  that  the  ac- 
tual band  "condi- 
tions*'  frequently 
DO  NOT  seem  to 
correlate  with  the 
solar  flux  values  or 
I  he  Boulder  A  and 
Boulder  K  indices 
broadcast  by  WWV 
at  18  minutes  after 
each  hour. 


Band"by-band 
summary 

10  and  12 

meters 

Go(xldavtimeDX 


on  tnuisequatorial  paths  to  North  and  South 
America^  Africa,  and  the  Pacific,  is  expected 

on  (Glood  days,  with  signals  peaking  in 
strength  during  the  local  afternoon.  Plenty 
of  short  skip  to  1 ,500  miles  or  more  should 
occur  on  (G)ood  days. 

15  and  17  meters 

Good  daytime  DX  to  many  parts  of  the 
world,  with  maximum  signal  strength  oc- 
curring during  the  late  afternoon  hours. 
These  bands  usually  close  after  dark.  Day- 
time short  skip  is  expected  to  2,300  miles 
and  beyond  on  (G)ood  days. 

20  meters 

Good  DX  conditions  both  day  and  night, 
with  best  signal  strengths  occurring  after 
sunrise  and  again  in  the  late  afternoon  and 
evening  hours.  You  can  also  expect  to  hear 
strong  signals  in  the  west,  northwest,  and 
Pacific  areas  during  hours  of  darkness. 
Daytime  short  skip  beyond  2*000  miles  is 
anticipated  on  most  days. 

30  and  40  meters 

Good  DX  to  most  parts  of  the  world  from 
our  location  is  likely  during  nighi-linic 
hours,  beginning  at  sunset  and  extending 
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after  sunrise.  High  static  levels  due  to  oc- 
casional tliundcrsiomis  along  the  path  of 
propagation  may  bo  cxpcclerf.  Short  skip 
between  500  and  1 .000  miles  can  be  ex- 
pected on  mosi  days. 

80  and  160  meters 

Some  weak  DX  openings  may  occur  dur- 
ing darkness  hours  and  around  sunrise,  but 
wi!l  olien  be  masked  hv  high  noise  levels 
due  to  thundersioniT  static.  Nighl-lime  skip 
between  200  and  2.fHK)  miles  may  be  ex- 
pected, but  dayiime  skip  will  be  limited _to 
about  200  miles.  73.  W  lXU/7. 


On  the  Go 

conimuedj'rom  page  48 

communicator.  There  are  a  hundred  things 
that  cannot  be  done  at  the  last  minute.  The 
time  to  get  these  done  is  when  they  are  the 
farthest  things  from  your  mind. 

4.  Participate  in  local  network  activities. 
There  are  many  opportunities  —  weekly 
training  nets,  traffic  nets,  and  Sky  Warn. 
There  is  a  discipline  thai  is  required  for  a 
net  to  operate  efficiently  and  effecdvely.  If 
you  are  a  regular  participant,  this  discipline 
becomes  almost  a  rhy  timi  in  your  operating 
technique.  During  a  real  emergency  it  is 
evident  who  is  used  to  oporaiing  iti  a  di- 
rected net  and  who  isn't,  As  the  punch  line 
to  the  old  joke  goes,  **..*  practice,  pracdce, 
pracuce!" 

5.  Involve  others.  In  the  event  of  a  real 
emergency  you 'It  need  every  operator  you 
can  gel.  Invite  others  to  partictpale.  If  you 
hear  a  new  call  sign  on  ihc  local  repL\Uer, 
invite  them  to  a  club  meeting  or  a  net. 

6.  Be  open  lo  suggeslions.  Every  one  of 
us  can  do  things  just  a  little  belter.  Ham  ra- 
dio by  its  very  nature  is  a  dynamic  hobby 
so  it  is  always  changing.  Listen  to  other's 
ideas  and  be  willing  to  try  them.  Keeping 
people  interested  and  involved  is  easier 
when  they  feel  diey  are  being  listened  to, 

7.  Be  a  mentor  When  you  hear  thai 
freshly  minted  call  or  an  interim  upgrade 
call,  lend  a  helping  hand.  Compliment  good 
operating  practices.  Offer  advice  —  not 
criticism.  Make  people  feel  like  they're 
oiad  thev  moved  into  vour  neiizhhorhood. 
And,  please,  PLEASE  don't  assume  the 
title  of  frequency  police.  Be  there  to  help 
not  dictate. 

8.  Slav  involved-  With  a  hobbv  as  diverse 
as  ours,  it  sometimes  takes  a  turn  in  an  un- 
expected direction  and  some  people  vole 
with  their  feet.  If  you're  as  good  as  you 
think,  we  need  you  to  stay  active  in  the 
hobbv. 


So  before  the  ink  dries  on  thai  new  license 
or  upgrade,  take  a  look  at  what  you  can  do  u> 
help  out.  This  is  a  very  special  liubby,  witli 
special  requirements  and  special  responsibili- 
lies.  But  that's  okay,  because  it  utiracisji 
pretty  special  group  of  people. 


QRP 

continued  from  page  50 

select  the  L27/C77-C78  combination  for  the 
final  transistor. 

What  happened  is  kind  of  ?iimple  once 
you  look  at  it.  With  D7  shorted,  no  tnatter 
what  band  you  selected  you  always  had  sev- 
eral other  stages  turned  on  as  well.  Thai's 
w^ay  the  heterodyne  oscillator  did  not  work. 
When  80  meters  was  selected,  the  20-metcr 
crystal  was  still  selected  as  well  rhat  s  w  hy 
the  heterodvTie  oscillator  did  not  run.  Two 
crystals  were  in  parallel! 

The  fix  is  simple.  Replace  D7,  After  the 
new  diode  was  in  place,  the  12  volt 
switching  voltage  was  only  present  when 
20  meters  was  selected  by  the  push-button. 

The  only  odier  fixes  were  to  the  L 1 8/L 1 9 
coil  and  the  trimmer  capacitors.  The  trim- 
mers were  kitid  of  easy  to  fix.  The  screw 
size  is  5-56  by  1/4-inch'long.  Radio  Shack 
sells  a  pack  for  about  two  bucks,  Bui.  the 
heads  of  these  screws  are  too  small  to  liold 
the  top  half  of  the  trimmer  together  The  fix? 
I  used  nylon  shoulder  washers.  These  are 
the  same  kind  you  would  find  in  a  TO-220 
mounting  kit  The  shoulder  pari  iyf  the  ny- 
lon goes  the  trimmer  first.  Then  the  screw 
is  dropped  down  in  the  trimmer.  The  trim- 
mer has  die  same  t^iread  size,  so  all  you  need 
to  do  is  tighten  the  screw!  Don't  over  do  it, 
as  you  can  easily  run  the  screw  head  through 
the  nylon  washer. 

The  L 1 8/L  1 9  slug  was  a  bit  trickier.  Be- 
fore recycling  became  fashionable,  Hcadikit 
w^as  already  into  it.  Many  of  the  same  com- 
ponents are  used  in  a  variety  oJ'  Heath  prod- 
ucts. Case  in  point  is  the  heterodyne  cr>^slals 
used  in  die  HW-8.  They  are  the  same  as  in 
the  Heathkii  HW-101!  So,  to  replace  the 
broken  slug  in  the  LI  8/L  1 9  coil,  a  slug  was 
removed  from  the  heterodyne  oscillator  coil 
from  a  dead  HW-l  01 ,  Worked  like  a  champ! 

Setting  the  VFO 

There's  one  scheme  that  Heathkii  used  in 
almusi  all  of  their  analog  VFO  designs:  You 
had  to  balance  the  ends  of  the  VFO  to  cali- 
brate it.  Here's  how  Heath  \^  anted  you  do 

to  it: 

You  used  a  receiver  to  listen  lo  the  out- 
put of  the  VFO.  You  then  turned  the  receiver 
to  the  low  end  of  die  VFO.  You  adjusted  the 


VFO  trimmer  so  you  could  hear  its  signal. 
Then  you  reset  the  receiver  to  the  high  end 
of  die  VFO*s  output  and  adjusted  tlie  VFO's 
coil  so  you  could  hear  the  signal.  You  did 
ihis  over  and  over  again  until  the  two  ends 
were  balanced.  What  you  ended  up  wiUi  is 
a  VFO  that  tracked  from  the  high  end  to  the 
low  end.  Now,  if  you  have  ever  tried  this 
using  the  method  described  above,  youll 
go  batty! 

Here's  an  easier  and  quicker  method. 
You'll  need  a  good  frequency  counter  Al- 
low both  the  HW-8  and  your  counter  to 
warm  up  for  at  least  30  minutes. 

Couple  your  counter  to  test  point  two. 
This  IS  resistor  R49.  Go  to  the  end  of  the 
resistor  that  is  closest  to  L9,  the  large  VFO 
coil.  The  VFO  in  the  HW  S  runs  from  8.895 
MHz  to  8.645  MH^,  The  idea  Is  to  set  the 
VFO  so  it  will  track  from  one  end  to  the 
other  between  die  two  fiequencies  of  8.8895 
and  ii.645  MHz-  You  adjust  the  trimmer  lo- 
cated on  the  VFO  tuning  capacitor  (C302B) 
and  die  slug  in  L9,  Again,  the  idea  is  to  set 
the  trimmer  and  sins  so  the  VFO  will  run 
from  8.8895  to  8,645  MHz.  It's  not  easy  to 
set,  so  do  the  best  you  can,  1  find  that  the 
trimmer  on  the  VFO  tuning  capacitor  is  very 
touchy! 

After  a  few  hours,  my  Hamvention  2000 
HW-8  was  working  like  new. 

Some  closing  thoughts  about  the  HW-S, 
Although  the  manual  calls  for  3,5  watts  of 
RP  into  a  50-ohm  toad.  Tve  found  these 
values  to  be  much  closer  to  real  life: 

Transmit  power  @  13.8  volts  into  50-ohm 
load:  80  meters  L5  watts.  40  meters  1 .5  watts* 
20  meters  L5  watts,  15  meters  L2  watts. 

Of  course,  Tve  seen  nmre  power  in  some 
H W-8s  on  80  meters  than  1 3  watts,  but  the 
values  shown  are  very  typical. 

On  receive:  80  meters  0.5  pV.  40  meters 
0.6  p  V,  20  meters  0.7  pV,  1 5  meters  0.7  p  V. 

Of  course,  vour  HW-8  mav  have  a  much 
hotter  front  end.  but  again,  these  values  are 
typical.  In  other  words,  your  mileage  may 
vary! 

If  you  happen  upon  an  HW-8  this  sum- 
mer at  a  haiiifesi,  be  sure  you  pick  it  up. 
Even  though  they  are  neanng  30  years  old, 
diey're  still  a  very^  incredible  radio. 


We  pay  SCASHS 
(w^eU,  check) 

for  articles ! 

SEND  FOR  "HOW TO  WRITE  FOR  7i  ' 

Write  to  Joyce  Sawielle  at 
70  Hancock  Rd,,  Peterborough,  NH 

03458 
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The  Digithl  Port 

COM  tin  Lied /rorn  page 

almost  convinced  to  go  oul  and  buy  a  new 
Colossa-Hz  computer.  Later  ... 

More  ways  to  skin  a  cat 

I  read  a  message  on  one  of  Llie  PSK-re- 
lated  reflectors  recently  that  sparked  a 
memory  aboisi  a  piece  of  equipment  that 
works  very  well  and  doesn't  often  get  its 
due.  A  ham  was  telUng  about  the  excelleni 
luck  he  had  with  less  than  a  w^all  on  a  DX 
RTTY  contact  with  a  ham  who  was  runninii 
a  kilowatt  station. 

As  I  read  through  this,  I  reaMzed  the  DX 
station  was  ushig  a  superb  receiving  sys- 
tem for  RTTY  Ihat  will  virtually  drag  sig- 
nals out  of  ihe  mud  and  decode  them.  The 
secret  weapon  was  the  Timew-ave  DSP 
599 zx.  For  those  of  you  who  are  not  aw^are, 
Time  wave  built  a  modem  into  the  599zx  that 
works  along  the  order  of  the  HaniComm 
serial  modem.  The  advantage  lies  in  the 
superb  DSP  available  frooi  the  599zx  that 
filters  RTTY  perfectly.  I  have  one  of  these 
along  withTimewave's  DSP-RTTY  software 
and  it  does  work  very  well. 

This  made  me  stop  and  think  what  ad- 
vantages wc  all  have  now  with  the  sound- 
card  software  for  digital  modes  including 
RTTY,  One  ol^  the  major  advantages  of  us- 
ing the  soundcard  is  the  built-in  DSP.  U  takes 
some  clever  programming,  but  we  have  a 
number  of  clever  programmers  who  have 
written  soft w^ are  not  only  for  RTTY  but  also 
for  other  modes. 

That  is  one  of  the  reasons  PSK31  has 
caught  on  so  well.  It  gives  us  near-perfect 
copy,  digs  signals  out  of  the  mud  and  af- 
fords relatively  high-speed  throughput.  1 
don't  know^  if  Timewave  was  first  at  all  this, 
but  ihey  certainly  made  a  conlribudon. 

Antenna  noise  canceled 

Now  T  see  Timewave  has  something  new 
that  may  be  of  interest  to  a  lot  of  us.  When 
Japan  Radio  Corp.  pulled  out  of  the  ham 
radio  field,  Tijiiewave  acquired  the  rights 
to  build  their  hue  noise  suppressing  equip- 
ment. It  looks  like  a  good  thing  for  any  ham 
station  experiencing  RF  noise  associated 
with  power  lines,  electrical  equipment,  etc. 
It  intercepts  the  noise  before  it  gets  to  the 
RF  stage  of  the  receiver.  I  took  a  look  and  it 
is  on  their  Web  site  as  listed  in  The  Chart. 

Another  URL  update 

I  received  a  niessa<ie  that  Georoe 
SV2AGW's  Web  site  no  longer  responded. 
After  a  bit  of  searching,  I  found  the  same 
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free  software  that  George  has  written,  with 
many  updates  is  at  the  new  URL  listed  in 
The  Chart.  You  will  find  free  packet  soft- 
ware for  just  about  everything  you  could  ask 
that  works  with  Window s95,  on  TNCs,  and 
on  modems  of  the  various  speeds  and  he 
claims  compatibility  with  all  soundcards 
now.  Another  outstanding  coimibutor  to  tiie 
ham  fraicmity. 

If  you  have  questions  or  comments 
about  this  column,  E-mail  me  tjheller^ 
sierra.netb  I  will  gladly  share  what  I  know 
or  find  a  resource  for  you.  For  now,  73. 
Jack  KB7N0, 


Neuer  shv  die 

coniinuedjrom  page  59 

In  space,  physicists  need  an  ether  me- 
dium for  photons/electromagnetic  waves 
to  travel  in.  but  they  also  say  there  is  no 
ether.  All  particle/ waves  have  to  have  a 
vector,  but  when  they  try  to  meastire  it, 
the  particle/ wave  disappears. 

A  basic  problem  facing  scientists  is 
that  the  atomic  world  is  so  endrely  dif- 
ferent from  the  one  we  are  familiar  with 
that  they  keep  trying  to  understand  it  in 
the  wrong  frame  of  reference.  As  Nobel 
Laureate  Richard  Feynman  said,  '*The 
tnechanical  rules  of  'inertia'  and  'forces' 
arc  wrons  —  Newton's  laws  are  wron^ 
—  in  the  world  of  atoms  ...  here  things 
behave  like  nothing  we  know  of,  so  that 
it  is  impossible  to  describe  diis  behavior 
in  any  other  than  analytical  ways/' 

A  hundred  years  ago  Bcssant  and 
Leadbeaten  two  Theosophist:^,  using  med- 
itation as  their  microscope,  outper- 
lormed  any  microscope  w^e  have  yet  in- 
vented with  their  description  of  atoms 
and  their  movement.  They  described  all 
of  the  knowii  elements,  plus  elements 
and  isotopes  which  were  still  unknown 
at  that  time,  right  on  down  to  quarks, 
sLibquarks  and  strings.  You  can  read  the 
details  in  the  Stephen  Phillips  book  re- 
viewed on  page  10  of  my  Secret  Guide 
to  Wisdom, 

I  suspect  that,  if  scientists  could  get 
past  their  disbelief  in  the  power  of  the 
mind,  that  they  might  be  able  to  come  to 
grips  with  quantum  mechanics  and  start 
being  able  to  understand  more  about 
physics  fundamentals. 

Heck,  much  of  the  physics  establish- 
ment is  still  in  denial  over  the  transmuta- 
tion of  elements,  needing  bigger  and 
bigger  brooms  to  sweep  the  mounting 
evidence  under  their  already  bulging 
carpet. 

Now  What? 

Since  the  ARRL  has  not  announced 


any  plans  to  do  anything  as  a  result  of 
the  FCC's  restructuring  move  to  help 
kick-start  the  hobby,  and  the  ham  indus- 
try seems  too  disorganized  and  too  near 
bankruptcy  to  do  much,  that  leaves  only 
the  ham  clubs. 

Yes,  I  have  a  plan.  I  think  you'll  like  if 

Step  one  will  be  to  get  a  CD-ROM  of 
the  Callbook  so  you  can  get  a  list  of  all 
the  hams  within  easy  driving  distance  of 
your  club's  meeting  place  and  print  it 
out. 

Step  two  will  be  to  split  the  list  among 
yoor  club  members  so  they  can  call  ev- 
eryone. You  want  to  find  otit  if  they're 
interested  in  upgrading  under  the  new 
rules,  and  they  can  be  offered  a  personal 
invitation  to  the  next  club  meeting. 

Step  three:  Add  the  names  to  your  club 
newsletter  mailing  list  of  any  hams  who 
haven't  slammed  down  the  phone. 

Step  four:  Organ i/.e  license  test  groups 
to  discuss  the  Q&As  alter  each  club 
meeting,  and  have  your  VKCs  there  to 
give  the  tests. 

Step  five:  Make  darned  sure  your  club 
meeting    is    fun.    Have   an    interesting 


speaker  —  a  ham  dealer  or  manufac- 
turer, or  perhaps  a  local  ham  who's  in- 
volved with  ham  satellites,  packet, 
SSTV,  or  something  else  exciting,  like 
showing  oi\:  QRP  rig.s  and  the  cards  gar- 
nered with  'cm.  Have  a  report  on  how 
DX  is  doing  on  each  oT  the  ham  bands. 
What's  doing  on  6m,  and  so  on.  A  club 
meeting  is  show  biz,  so  keep  it  lively  and 
fun.  Be  sure  to  introduce  any  new  faces, 
and  publicly  congratulate  anyone  who's 
upgi*adcd. 

Step  six:  After  the  meeting,  you  have  a 
choice  of  helping  to  shorten  your  mein- 
bcrs'  lives  with  coffee  and  doughnuts,  or 
maybe  having  a  big  plate  of  veggies  and 
dip.  Yes,  I  know^  which  youTl  choose. 

We've  got  close  to  400,000  hams  out 
there  who  need  to  be  encotiragcd  to  up- 
grade to  at  least  General,  So  w^e  need  to 
make  sure  they  know  about  the  DX  that 
is  roUing  in  night  and  day.  and  the  Fun 
w^e're  having  on  the  HF  bunds.  It  doesn't 
take  a  kW  and  a  beam  on  lOm  to  w^ork 
the  world,  just  a  dipole  and  100  watts. 

Let's  get  the  DX  warning  nets  going 
on  2m  again  so  DXers  w^i>n*t  miss  con- 
tacting DXpeditions,  and  helping  to  make 
sure  hams  in  rare  countries  wish  they'd 
never  heard  of  amateur  radio. 

Let's  drive  the  harn  industry  crazy  try- 
ing to  keep  up  with  the  demand  for  new 
gear  and  antennas. 

Oh,  yes:  By  the  way,  Tve  been  ex- 
tremely disappointed  that  you  haven't 
been  sending  letters  to  the  editor  to  tell 
ine  how  much  fun  you've  been  having 
with  that  new  rig  you  botight  —  and 
what  you've  been  able  to  do  with  it. 

Coniinxied  on  page  64 


Here  are  some  of  nn  books  w  hith 
can  change  }  uur  life  (if  yotiHl  lei 
>[i]).  If  die  idea  of  hein^  heaflhy* 
wealthy  sndw  lsc^  iniert'sts  ycm,  start 
reading.  Yes, you  can  he  alJ  that .  hu! 
only  when  you  know  the  sec  rem 
Yihich  r%e  spent  a  lifetime  uncuvt!r< 

The  Bioeleciririer  Handbook:  This 
expbia^  how  tu  build  or  buy  (SI 55)  a 
little  clc4:trit;jl  L-adgii!  I  hat  can  help 
dean  ihe  blood  of  anv  ^im^.  microbe , 

■r 

parasite,  fungus  or  yeast.  The  process 
was  disco vei^  by  scientists  at  the 
Alben  Einsiein  College  of  Medicine, 
quickly  patented,  and  hushett  up-  \Cs 
curing  AIDS*  hcpatuis  C*  and  a  bunch 
of  other  serious  lUuc-YMCi.  The  circuit 
can  be  built  for  under  S20  from  the  in- 
structions in  the  book.  SIC  (^h 
The  Secret  Guide  l4>  Wisdom;  ITiis 
is  a  review  of  around  a  hundred  htK)ks 
that  will  help  you  change  your  iile.  No. 
I  iktn^i  sell  these  book!i.  They* re  on  a 
wide  ntnge  of  subjects  and  will  help 
to  make  you  a  vcrj'  inieresiting  person. 
Wait '11  you  see  some  of  the  gems 
you've  missed  rt-'uJiiis;.  S5  (#02) 
The  Secret  Guide  to  Wealth:  Just  as 
with  health,  you'll  find  thai  you  have 
been  brainvvyshetl  In  "the  system"  into 
a  patiem  of  lile  tliat  will  keep  you  frnn^ 
evern^akin^  much  money  and  having 
the  Ireedom  ro  travel  and  do  what  y»u 
want.  I  L'xplain  how  iinyone  can  gel  a 
dream  job  with  no  college,  no  resuin*^^ 
and  even  without  aiiv  exiKMience.  1 
exptaiu  how  you  can  get  sotiieone  to 
happily  pay  you  to  leant  what  you  need 
to  know  to  start  your  ow  n  business,  $5 
(#03) 

The  Secret  Guide  1o  Health:  Yes, 
there  really  is  a  secret  u>  regamiu^  your 
health  and  adding  30  to  60  years  of 
healthy  listing  to  your  life.  The  answer  is 
simple,  but  it  means  niaking  some  dif- 
ficult lifestyk'  L'hanges,  Will  you  be 
skiing  the  slopes  of  Aspen  with  me 
when  you're  90  or  dtJddering  around 
a  nursing  home?  Or  pushing  up  dai- 
sies'? No.  Fni  not  selling  anv  health 
pmducts,  S5<#04t 

My  \V\MI  Submurine  Adventurer: 
Ycn  1  ipent  from  1943- 1  *M5  on  a  sub- 
cnarine,  right  in  the  middle  of  the  war 
with  Japan.  We  almosi  gol  sunk  Sie\«ral 
times,  and  twice  1  was  in  the  right  place 
at  ihe  right  Uttie  to  j^ave  the  boat. 
What^:^  it  really  like  lo  be  depth 
charged?  And  what's  the  daily  life 
aboard  a  suboiarine  like?  How  about 
the  Amelia  Earhart  inside  story ?if 
you  Ye  near  Mobile,  please  visit  the 
Drura,S5t#lO» 

W^ayne'sCarihheun  Adventures:  My 
super  budget  [ra\el  si^inej*  -  where  1 


visit  the  hams  and  scuba  dtvt;  mosi  of 
the  islands  of  the  Caribbean.  You'll 
love  the  special  Li  at  fane  w^hich  let  me 
visit  11  countries  in  21  days^  diving 
all  but  one  of  the  islands.  Guadeloupe, 
where  die  hams  kept  nie  too  bu^y  w  ith 
parlies- $5  <#1 2) 

Cold  Fusion  Overview:  This  is  both 
a  brief  his ior\  of  cold  fusion,  which  I 
[vredicl  wili  be  one  of  the  largest  in- 
tlu&iries  in  die  world  in  the  2 1  si  cen- 
tiir\\  plus  a  simple  explanation  of  how 
and  why  it  works.  This  new  field  i^ 
going  to  generate  a  whole  new  bunch 
of  billionaires,  just  as  the  personal 
computer  industry  did.  S5  020} 
Cold  Fusion  Journal:  Thcv  laughed 
when  I  predicted  the  PC  industry 
grou  th  in  1975,  PCs  are  oov,  the  third 
brvest  indusrr\  in  the  world.  The  cold 
fusion  ground  floor  is  still  w  ide  open. 
but  then  that  might  mean  giving  up 
watching  hall  games.  Sample:  S10<C^>. 
Julian  Sch winger  A  Nobel  laureate's 
talk  abtmt  cold  tusion — confirming  its 
validity-  $2  (#24^ 

Improving,  State  Government:  Here 
are  24  ways  that  slate  go^  emments  can 
cut  expenses  enorraously.  t»\  hile  pro- 
viding far  better  service,  I  explain  how 
any  government  bureau  or  department 
can  be  gotten  to  cut  it's  expenses  by  at 
least  50^'  in  three  years  and  do  it  co- 
operatively and  enthusiastically.  1  ex- 
plain  hov\,  by  applying  a  new^  technol- 
ogy* the  state  can  uiake  it  possible  to 
provide  ail  needed  services  without 
havtnp  to  levy  any  taxes  at  alll  Read 
ilk'  book,  run  for  your  legislature,  and 
let's  get  busy  tnaking  this  country  work 
like  its  founders  wanted  it  to.  Don't 
leave  this  for  "someone  else"  to  do.  S5 
(#30) 

Mankind's  Extinction  Piiedictions:  If 
any  one  of  the  experts  who  have  writ- 
ten books  predi  cling  a  soon -to -come 
catastrophe  which  will  virtually  wipe 
niosi  oT  us  out  are  right,  w^e^rt;  in 
trouble.  In  this  book  I  explain  about 
the  various  disaster  scenarios,  like 
Nnsii  adanius,  who  says  the  poles  w  ill 
soon  \M\  (as  they  have  se\eral  diiies  in 
diu  pasik  wiping  out  91^f  of  mankind. 
Okay,  so  he*s  made  a  long  string  of  |>asl 
luckv  guesses.  The  worst  part  of  the^ie 
predictions  is  the  accuracy  record  of 
some  of  Ihe  experts.  Will  it  be  a  pole 
shift,  a  new  ice  age.  a  miissive  solar 
flare,  a  comet  or  asteroid,  a  bioterrorist 
attack?  I'm  getting  read>\  how  about 
you?S5<#3n 

Muondu^gle:  After  reading  Rene's 
book.  .NASA  Mooned  America,  I  read 
everything  I  could  fmd  on  our  Moon 
landings.  I  watched  the  \ideos,  looked 
carefulh  at  the  photos,  read  the 
astronaut's  biographies,  and  talked 
w  iih  some  of  my  readers  who  worked 
for  NASA,  This  book  cites  25  good 
reasoas  J  be!ie\  e  the  w  hole  Apollo  pro- 
gram had  to  ha^e  been  faked_  S5  (#32) 
CbLSskai  Music  Guide:  A  list  of  100 
CDs  which  will  provide  you  with  an 
outstanding  collection  of  the  nnest 
classical  music  ever  written.  This  is 


what  you  need  to  help  you  reduce 
stress.  CSas!iica)  niusic  tilso  mises 
youngster's  lys,  helps  plants  grow 
fasten  and  will  make  y<3U  heakhier,  Just 
wait*  11  you  hear  some  i>f  GoLschalk^s  fabu- 
hnisniusic!  $5t#33) 
The  Radair  Coverup:  Is  fiolice  radar 
dangerous?  Ro$^  Adey  K6UL  a  w  orld 
authority*  confinits  the  dangers  of  ra- 
dio and  magnetic  fields.  $3  f  #341 
Thret*  Gut  to  Tulk.s:  A  prize  w  inning 
teacher  explains  what's  wrong  with 
American  ^  hiXiL^  and  why  mir  kids  are 
not  being  educated.  Why  are  Swedish 
youngsters,  w  ho  si  an  ^'hocil  at  7  vears 
of  age,  leaving  our  kids  in  the  dust? 
Our  kids  are  inleniionally  being 
dumbed  down  by  our  scho^il  system 
—  [hti  least  effective  and  most  expen- 
sive in  the  world.  %5  t#35l 
Aspartame:  ft.k.a.  NuiraSwcet,  the 
stuff  in  diet  drinks,  etc.,  can  cause  all 
kinds  of  serious  health  problems.  Mul- 
tiple sclerosis,  ftir  trne.  Read  all  about 
it  two  paniphkls  ior  a  butk.  t#.^H» 
One  Hour  CVV.  Using  ihis  sneaky 
booklet  even  yoit  can  learn  Ihe  Morse 
Code  in  one  hour  and  pash  thai  dumb 
5wpm  HF  entry  test,  S5  <^4()» 
Code  Tape  (T5):  lliis  tape  will  teach 
you  the  letier?u  numbeis  and  punctuation 
yiHi  neetl  to  know  if  you  are  going  on  to 
Icam  tiK  LLitk  at  1 3  or  20  wpm,  $,S  ( W 1  ( 
Code  Tape  (T 13):  Once  you  know  the 
cotle  for  ihe  letters  (#4 1  >  you  can  go 
immediately  to  copying  13  wpm  (us- 
ing my  system).  This  should  only  take 
a  couple  of  days,  $5  (#42} 
Code  Tape  (T20):  Or,  you  can  start 
right  I) Lit  at  20  wpm  and  ma-ster  it  In  a 
weekend.  $5  (#43) 

Wayne  Un-Oayton  Talk:  This  is  a  90- 
miiHLic  Sai^c  of  the  talk  I'd  have  given 
at  the  DayUJtL  ifinviictl,  %5  (#50) 
Wayne  Tampa  T^lk:  This  is  the  talk  I 
gave  at  the  Tampa  Gkjbal  Sciences 
conference— where  1  cover  amateur 
radio,  cold  fusion.  hcrthJi*  books  you 
should  read,  and  so  on.  %5  (#51  \ 
SI  Million  Sales  Video;  The  secret  ol 
how  you  can  gtinerate  an  extra  mil- 
li(mdoll:uN  in  sales jusi  by  using  PR.  Tliis 
will  be  one  ol  die  bc^i  inveslnieuLvyou 
i}¥  your  busitiesi  w  ill  e^^cr  niake.  S>40i  #52) 


Reprints  of  My  Editorials  from  73. 
Veiy  few  tilings  in  this  world  m^  as  we"  vc 
been  taught  and  as  they  appear.  1  blow 
die  whisde  antbe  scams  arouixl  us.  such 
as  the  heallli  care,  our  school  systeiiL.  our 
moEiey,  the  dmg  war^  a  college  education, 
sugar,  tlie  food  giants,  our  urtlieallhy  Ibod 
fluorides*  HMFs,  NuetraSweet  etc. 

1996  Editorials:  120  pag^  100  chotoe 
editorials.  S 10  f#72) 

1997  Editorials:  148  t^un-paid^  pages. 
216  editorials.  S10(#74) 
199S  Editorials:  1 68  pages  that'  11  give 
you  lots  of  controversial  things  to  talk 
about  on  the  air  SIO I #75) 
1999  Editorials:  132  pages  of  ideal* 
book  reviews,  health,  education,  and 
anything  else  I  think  you  ought  to  know 
about  Sl0<#76i 
2ftOfl  Editorials:  In  the  works. 
Silver  Wire:  W  ith  two  3"  pieces  of 
heavy  pure  silver  w  jie  ^  three  9V  bat- 
teries you  can  make  a  Uiousand  dol- 
lars worth  of  siher  colloid.  What  d<i 
you  do  w^ith  it?  It  does  what  the  aniibi- 
odcs  do.  but  germs  can't  adapt  to  it. 
Use  it  to  vci  rid  of  serrus  on  lood.  for 

■1^'  tar 

skin  fungus,  wans,  and  even  to  drink. 
Read  some  hooks  on  the  uses  of  silver 
coUokL  if  s  like  magic  S 1 5  t#«0) 
WayTieN  Bell  Saver  Kit,  The  cable 
and  instructions  enabling  you  lo  in- 
expensively tape  An  Bell  W60BB*s 
nightly  5-hr  radio  talk  show.  $5 1 #83) 
NH  Reform  Party  Keynote  5?peech. 
It  wow'd  em  when  I  laid  out  plans 
t\ir  Nil  in  2020,  with  much  better,  yel 
lower  cost  schools,  zero  state  taxes,  far 
heller  health  care,  a  more  responsive 
state  government,  etc,  SI  lM5) 
Stuffl  didn^t  write,  but  you  need: 
NASA  Mooned  America:  Rene  makes 
an  air-tidit  case  that  N,'\.SA  faked  the 
Moon  landings.  This  book  will  con- 
vince even  you.  $25  (#90) 
Last  Skeptic  of  Science:  This  is 
Rene's  book  where  he  debunks  a  bunch 
of  accepted  scientific  belicls  -  such  as 
tlie  ice  ages,  the  Eiulh  bein^  a  magnet,  the 
Moon  causing  the  tides*  and  etc,  $25 

Dark  Moon:  568  pages  of  carefully  re- 
sc^ched  proof  thai  the  A|3ollo  Moon 
landings  werc  a  hoax — a  capping  blow 
lor  Renews  skeptics.  S35  mi) 
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Barter  'n'  Buy 


Turrr  your  old  ham  and  computer  gear  into  cash  now.  Sure,  you  can  wait  for  a  hamfest  to  try  and  dump  it,  but  you  know  you'ii  get  a  far  rrore 

realistic  price  if  you  have  it  out  where  100,000  active  ham  poteritial  buyers  can  see  it,  rather  than  the  few  hundred  locaf  hams  who  come  by 

a  fiea  market  tabie.  Check  your  attic,  garage,  cellar  and  cioset  shelves  and  get  cash  for  your  ham  and  computer  gear  before  it's  too  old  to 

sell.  You  know  you're  not  going  to  use  it  again ^  so  why  leave  it  for  your  widow  to  throw  out?  That  stuff  isn1  getting  any  youngerJ 

The  73  Flea  Market,  Barter  ^n=  Buy,  costs  you  peanuts  (almost)— comes  to  35  cents  a  word  for  individual  (noncommerciah)  ads  and  $1  00 

a  word  for  commerciai  ads.  Don't  plan  on  teiling  a  long  story.  Use  abbreviations,  cram  it  in.  But  be  honest.  There  are  plenty  of  hams  who  iove 

to  fix  things^  so  If  it  doesn't  work,  say  so. 

Make  your  list,  count  the  words,  fncluding  your  cait,  address  and  phone  number.  Inciude  a  check  or  your  credit  card  number  and  expiration. 

if  you're  piacing  a  commercial  ad,  include  an  additional  phone  number  separate  from  your  ad. 

This  is  a  monthly  magazine,  not  a  daily  newspaper,  so  figure  a  couple  months  before  the  action  starts;  then  be  prepared.  If  you  get  too  many 

calls,  you  priced  it  low.  If  you  don't  get  many  cails,  loo  high. 

So  get  busy.  Blow  the  dust  off,  check  everything  out,  make  sure  it  still  works  right  and  maybe  you  can  help  make  a  ham  newcomer  or  retired 

old  timer  happy  with  that  rig  youVe  not  using  now.  Or  you  might  get  busy  on  your  computer  and  put  together  a  list  of  small  gear/parts  to  send 

to  those  interested? 

Send  your  ads  and  payment  to:  73  Magazine,  Barter  'n'  Buy,  70  Hancock  Rd.,  Peterborough  NH  03458  and  get  set  for  the 
phone  calls.  The  deadline  for  the  November  2000  classified  ad  section  is  September  10,  2000. 


President  Clinton  probably  doesn't  have  a  copy 
of  TormeVs  Efecironics  Bench  Reference  but  you 
should.  Check  It  out  at  [www.ohio.net/-rtormet/ 
index.htm]— over  100  pages  of  circuits,  tables, 
RF  design  information,  sources,  etc,       BNB530 

TELEGRAPH  COLLECTOR  S  PRICE  GUIDE: 
250  pictures/prices,  $12  postpaid.  ARTIFAX 
BOOKS,  Box  88,  Maynard  IVIA  01754,  Telegraph 
M use  LJ m ;  I h tt p : //w Itp . com] .  B N  B 1 1 3 

Great  New  Reference  Manual  with  over  100  pgs 

of  P/S,  transistor,  radio,  op-amp,  antenna  designs^ 
coil  winding  tables,  etc.  See  details  at  [www.ohlo,  net/ 
-rtormet/index.htm]  or  send  check  or  M,0.  for 
$19.95  +  $2.00  P&H  to  RIVIT  Engineenng^  6863 
Buffham  Rd.,  S^vjlle  OH  44273.  BNB202 

RF  TRANSrSTORS  TUBES  2SC:2879,  2SC1 971 , 
2SG1  972,  MRF247,  MRF455.  MBa7l9,  2SC1307, 
2SC2029,  MRF454.  2SC31 33, 4CX250B,  12DQ6, 
6KG6A,  etc.  WESTGATE,  1-800-  213-4563. 

BNB6000 

QSL  CARDS.  Basic  Styles;  Black  and  White  and 
Color  Picture  Cards;  Custom  Printed.  Send  2 
stamps  for  samples  and  literature.  RAUM'S,  8617 
Orchard  Rd.,  Coopersburg  PA  1S036.  Phone  or 
FAX  (215)  679-7238.  BNB519 

Cash  for  Collins:  Buy  any  Collins  Equipment. 
Leo  KJ6HI.Tel./FAX  (310)670-6969.  [radiOleo@ 
6arthlink.net].  BNB425 

Browse  our  web  site  and  check  out  the 
"Monthly  Special."  TDL  Technology,  Inc.  www. 
zianet.comytdK  BNB500 

MAHLON  LOOMIS,  tNVENTOR  OF  RADIO,  by 

Thomas  Appleby  (copyright  1967),  Second  print- 
ing available  from  JOHAN  K.V.  SVANHOLM 
N3RF,  SVANHOLM  RESEARCH  LABORATO- 
RIES, RO.  Bo J(  81,  Washington  DC  20044.  Please 
send  $25.00  donation  with  S5.00  for  S&H. 

BNB420 

Ham  Radio  Repair*  Quality  workmanship.  All 
Brands,  Fast  Service.  Affordable  Electronics, 
7110  E.  Thomas  Rd.,  Scottsdale,  AZ  85251.  Call 
480-970-0963,  or  E-rnail  HAM  SERVICE@AOL. 
COM.  BNB427 
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METHOD  TO  LEARN  MORSE  CODE  FAST  AND 
WITHOUT  HANGUPS  Johan  N3RF.  Send  $1 ,00 
&  SASE.  SVANHOLIVl  RESEARCH  LABORATO- 
RIES. P.O,  Box  81,  Washington  DC  20044  USA. 

BNB421 

ASTRON  power  supply,  brand-new  w/warranty, 
RS20M  $99,  RS3SM  $145,  RS50M  $209,  RS70IVf 
S249.  Web:  [www.aventradexom].  Call  for  other 
niodQls,  (626)  286-0118.  BNB411 

HEATHKIT  COMPANY  is  selling  photocopies  of 
most  Heathkit  manuals.  Only  authorized  source 
for  copyright  manuals.  Phone;  (616)  925-  5899. 
8-4  ET.  BNB964 

"MORSE  CODE  DECIPHERED"  Simple,  el- 
egant, Inexpensive,  comprehensive,  logicaL  easyl 
E-niatI  [jydlind@earthlink.net].  BNB428 

Electricity,  Magnetism,  Gravity,  The  Big  Bang, 
New  explanation  of  basic  forces  of  nature  in  this  91  -^ 
page  book  covering  early  scientific  theories  and  ex- 
ploring latest  controversial  conclusions  on  their  re- 
lationship to  a  unified  field  theory.  To  order,  send 
check  or  money  order  for  $1 6.95  to:  American  Sci- 
ence Innovations,  PC  Box  155,  Clarington  OH 
43915-  Web  site  for  other  products  [http://www. 
asi  _2000.  comj.  BNB1 00 

COLLOIDAL  SILVER  GENERATOR]  Why  buy  a 
"boy:,  of  batteries '  for  hundreds  of  dollars?  Current 

regulated,  AC  powered,  fully  assembled  with  #12 
AWG  silver  electrodes,  $74,50,  Same,  but  DC  pow- 
ered, $54.50.  Add  $2.50  shipping.  Thomas  Miller, 
962  Myers  Parkway,  Ashland  OH  44805. 

BNB342 

COLD  FUSIONS  -  FUEL  CELLS  ~  ELECTRIC  BI- 
CYCLE! Each  educational  kit:  (Basic  ■  $99.95,  De- 
luxe '  $199.95,  Information  -  $9.95.)  CATALOG  - 
$5,00,  ELECTRIC  AUTOMOBILE  BOOK  -  $19,95, 
KAYLOR-KIT,  FOB  1550ST  Boulder  Creek  CA 
95006-1 550,  (831 )  333-2300.  BNB12S 

TELEGRAPH   KEYS  AT   DAYTON   HAMFEST; 

500+  Civil  War  -  Present  Bring  Yours!  History,  In- 
formation, Appraisals,  pretzels!  Buying,  Trading, 
Selling,  SPACE  2555,  http://w1lp.com,     BNB705 

ROHN  TOWERS  HUGE  DISCOUNTS  CHECK 
PRICES  AT  HILLRADIO.NET  BNB600 


Wanted  COLLINS  S-LINE  Prrstme  (RE)  3283- 
A,  75S3-C,  516F2,  312B4,  30L1.  or  30S1  and 

SIVl-3.  Willing  to  pay  top  doNar  for  the  station  I 
have  wanted  since  age  13.  1-512-925-3907 
(cell),  1 -888-91 7-9077(home),  toll  free  residen- 
tial, wlllbryant@aoLcom  WA5JLIL  Bill  Bryant 
THIS  STATION  IS  FOR  PERSONAL  USE,  NOT 
FOR  RESALE!  BN8700 


Neuer  shv  die 

continued  from  page  62 

If  you've  got  an  interesting  ham  shack 
or  anlenna  system,  get  a  decent  camera 
and  maybe  youMl  make  the  cover! 

If  yoif  re  having  a  ball  with  QRP,  get 
your  word  processor  going  and  let's  see 
if  we  can  get  a  few  tliousand  more  addicts 
involved. 

QRPers  have  been  working  some  re- 
markable DX  these  days.  Heck,  when 
Tve  opeiated  from  rare  spots  around  the 
world  Fve  always  worked  the  frequency 
right  down  to  the  weakest  signals  I  could 
hear  before  starting  a  new  pileup,  so  Fve 
helped  a  lot  of  QRPers  get  rare  cards. 
And  one  of  my  first  contacts  with  China^ 
W7IMW/C7,  was  using  a  tenth- watt  sig- 
nal generator  for  a  rig  and  a  long  wire  on 
20m. 

Step  5A;  If  all  else  fails  for  an  enter- 
tainer at  a  meeting  you  can  always  hook 
up  a  telephone  to  an  amplifier  and  call 
me  to  sive  a  talk. 


To  steal  ideas  from  one  person  is 
plagiiyism  —  to  steal  from  many  is 
^  research. 


.i.n«* ' 


Today's  elite-class  operators  demand  the  best  RF  weaponry  available.  Yaesu*s 
exciting  new  MARK-V  FT-1000MP  answers  the  call,  with  an  expanded  array  of 
receiver  filtering.  200  Watts  of  power  output,  and  Class-A  SSB  operation 
capability  for  the  cleanest  signal  on  the  band.  Enhanced  front-panel 
ergonomics  save  you  seconds  in  a  pile-up  or  a  contest  'run:'  and  Yaesu  s  HF 
design  and  manufacturing  know-how  ensures  that  no  short-cuts  have  been 
taken  in  our  effort  to  bring  you  the  best  HF  transceiver  money  can  buy.  For 
more  QSOs  in  your  log,  and  more  awards  on  your  wall,  there  is  only  one 
choice:  the  MARK-V  FT-1000MP  from  Yaesu! 


K  IDBT:  Interlocked 
Digital  Bandwidth 
Tracking  System 


The  IDBT  feature  greatly 
simpliffes  operation  by 
nriatching  the  bandwidth  of 
the  DSP  (Digital  Signal 
Processing)  system  to  the 
net  bandwidth  of  the  8.2 
MHz  and  455  kHz  IF  stages. 
The  IDBT  system  accounts 
tor  the  settings  of  the  IF 
WIDTH  and  SHIFT  controls, 
and  automatically  sets  a 
DSP  bandwidth  which 
matches  the  analog  IF 
bandwidth. 


IDBT  A  Breakthrough  kn  StlvcUvltvT 


U.VRF; Variable  RF 
Fronl-Erid  Filter 


Protecting  the  MARK-V  s 
receiver  components  from 
strong  out-of-band  signals. 
the  VRF  system  acts  as  a 
high-Q  '  Preseiectorr  located 
between  the  antenna  and 
the  main  bandpass  filter 
networks,  providing  additional 
RF  selectivity  on  the  160- 
20  meter  Amateur  bands 
for  multi-operator  contest 
teams.  DX-peditiOhs,  or  lor 
operation  near  MW/SW 
broadcast  stations. 


in,  200  Watts  of 
Transmitter  Power 
Output 


Utilizing  two  Philips  BLF147 
Power  MOSFETs  in  a  30-Volt. 
push-pull  configuration,  the 
MARK-V  s  transmitter  puts 
out  up  to  200  Watts  of  clean 
output  power,  thanks  to 
the  conservative  design  of 
the  PA  section. 


-iTBr»**J*' 


I\v  Class-A  SSB 
Operation 


Exclusively  available  on 
the  MARKW  FT-1000MP  ,  a 
press  ot  a  front-panel  button 
engages  Class-A  SSB 
operation  of  the  transmitter. 
at  a  power  output  level  of 
75  Watts.  Class-A  operation 
produces  incredibly  clean 
signal  quality,  with  3rd-  order 
mO  suppressed  50  dB  or 
more,  and  5th-  and  higher- 
order  products  typically 
down  80  dB  or  more! 
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V,  Multi-Function 
Shuttle  Jog  Tuning/ 
Control  Ring 


The  immensely-popular 
Shuttle  Jog  tuning  ring, 
which  is  concentric  with 
the  Main  Tuning  Knob,  has 
a  new  look  in  the  MARKV: 
it  now  includes  the  activation 
switches  for  the  VRF  (left 
side)  and  IDBT  (right  side) 
features,  so  you  don  t 
hav/e  to  move  your  hand 
position  to  activate  these 
Important  circuits  during 
contest  or  pile-up  situations! 
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HF  200  W  All-Mode  Transceiver 
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IDBT  BLOCK  DtAGRAM 
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Fbf  I  he  latest  news,  hottesi  prodycis; 
Visit  us  on  the  internet!  hi  tp;//www.  yaesu  .com  , 


©2000  Vaesu  USA  17210  Edwards  Road. 
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F«  dual-band  {144MH2/44aMH2}  hand  held 

5.5  Watts®  13.6  volts 

ZOO  memory  channels  w/8  alpha  display 

BuiIMn  1200/9600bps  TNC  (AX.25  protocol) 

BuiIMn  kPHS®  (Automatic  Position  Reporting 

System)  software 

GPS  interface  for  position/directional  data 

(NMEA-0813) 

Dual  RX  00  the  same  band  for  voice  and 

data  (VHF  only} 

PC  Programmable  for  frequency  and  name 

(PG~4W  required) 

16-digit  lO-channel  DTMF  memory 

Monitor  DX  Clysters 

DTMF  remote  conUoi 

(TM-742A/TM-V7A} 

Dual  receive  on  same 

band  V+V/V+U 

AlP  (intarmod  rejection) 

Free  Operation  manual 

at  ftp://ftp.l(enwood.net 


NEW  UPORAOE  VERSION  NOW  AVAILABLE  FOR  SALE 
*TTie  TH-07A  was  by  far  one  of  the  mpst  ^ccessful 
revolirtionary  radios  ever  produced  by  Kenwood* 
Now  It  has  gotten  even  better.  The  New  TH-D7A(G) 
has  many  of  the  same  advanced  features  of  ttie 
new  TM-D700A  mobile  that  incfitdes  selectable 
position  memorieSt  t8)(t  memories,  position 
amiitguJty,  new  audible  beeps  and  visual  indicators, 
auto  response  message,  to  name  just  a  few...Yau 
can  even  upgrade  your  current  TH-D7A  by  sending 
i1  to  a  Kenwood  Service  €entef  tor  only  S60  plus 
shipping.  Visit  tittp://www. Kenwood. net  to  see  a 
complete  list  of  detailed  upgrade  features  ttve  new 
TH-D7A(G)  offers  and  learn  ai>out  our  upgrade 
offer." 
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APRS  w  a  negtstEfietJ  trademark  1^  APRS  Software  and  Bob 
Bmninga,  W64APH.  ©Copyilghi  1Q99Ks«Twood 
Communicaitons  Corporatiori.  All  rights  maervad. 
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